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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR, 
UNITED STATES GEOLOGICAL, SURVEY,

HYDROGRAPHIC BRANCH, 
Washington, D. C., March 23, 1904.

SIR: I have the honor to transmit herewith Water-Supply Paper 
No. 99, which is Part III of a series of four papers numbered 97 to 
100, inclusive. These papers compose the report of progress of 
stream measurements for the calendar year 1903. Parts I and II of 
this report contain the results of the data collected from the territory 
east of the Mississippi River. Parts III and IV are devoted to the 
data collected from the territory west of the Mississippi River.

The actual work of assembling the original data on which this 
report is based, and of preparing the same for publication, has been 
done under the immediate direction of John C. Hoyt, who has been 
assisted by Frank H. Brundage, L. R. Stockman, R. H. Bolster, H. J. 
Saunders, and W. A. Brothers. Acknowledgment is due each of these 
persons and also the various resident hydrographers and engineers 
under whose direction the data herein given were collected. 

Very respectfully,
F. H. NEWELL,

Chief Engineer. 
Hon. CHARLES D. WALCOTT,

Director United States Geological Survey.



PROGRESS REPORT OF STREAM MEASUREMENTS 
  FOR THE CALENDAR YEAR 1903.

III.

By JOHN C. HOYT.

INTRODUCTION.

During the calendar year 1903 the division of hydrography has 
continued the work of measuring the flow of streams on the same 
general lines as in previous years. Special efforts have been made 
to collect such other information, aside from the flow, as will be of 
use in general hydrographie studies. Reconnaissances made on 
many of the important rivers in different portions of the United 
States have resulted in the collection of many valuable data in regard 
to floods, water powers, river profiles, etc.

During 1903 the number of regular stations at which stream meas­ 
urements are being made has been steadily increased, so that at the 
close of the year systematic measurements were being carried on at 
approximately 500 stations. These are distributed so as to best cover 
the needs of the various States and Territories. (See PL" I for location 
of principal gaging stations.) This expansion in the work is the result 
of the constantly increasing demand from the general and engineer­ 
ing public for the stream data collected by the Survey. The requests 
for information have been so numerous that the supply of publica­ 
tions containing the results has in many cases become exhausted.

The Survey has continued to receive the hearty cooperation of 
various individuals, corporations, and States, as mentioned hereafter. 
This cooperation has made possible the publication of many valuable 
records which could not otherwise have been obtained.

The Report of the Progress of Stream Measurements for the Calen­ 
dar Year 1903, of which this is Part III, is published in a series of 
four Water-Supply Papers, Nos. 97-100, inclusive, under the following 
subtitles:

Part I. Northern Atlantic and Great Lakes Drainage.
Part II. Southern Atlantic, Eastern Gulf of Mexico, and Eastern 

Mississippi River Drainage.
9



10 STREAM MEASUREMENTS IN 1903, PART III. [NO. 99.

Part III. Western Mississippi River and Western Gulf of Mexico 
Drainage.

Part IV. Interior Basin, Pacific, and Hudson Bay Drainage.
The territory covered by each paper is given in the subtitle, and 

these larger drainages are, for convenience in arrangement, subdi­ 
vided into smaller ones, under which the data are arranged, as far as 
practicable, geographically.

These papers contain the data that have been collected at the regu­ 
lar gaging stations, the results of the computations based upon the 
observations, and such other information as has been collected in the 
various drainage areas that may be of use in hydrographic studies, 
including, as far as available, a description of the drainage area and 
the streams draining it.

For each regular station are given, as far as available, the follow­ 
ing data:

1. Description of station.
2. List of discharge measurements.
3. Gage-height table. ,
4. Rating table.
5. Table of estimated monthly and yearly discharges and run-off.
The descriptions of stations give such general facts about the locality 

and equipment as would enable the reader to find and use the station. 
They also contain, as far as possible, a complete history of all the 
changes that have occurred since the establishment of the station 
which would be factors in using the data collected.

The discharge-measurement table gives the results of the discharge 
measurements made during the year. This includes the date, the 
hydrographer's name, the gage height, and the discharge in second- 
feet.

The table of daily gage heights gives for each day the fluctuations 
of the surface of the river as found from the mean of the gage read­ 
ings taken on that day. At most of the stations the gage is read in 
the morning and evening.

The rating table gives discharges in second-feet corresponding to 
each stage of the river as given by the gage heights. It depends on 
the general law that for streams of practically constant cross section 
the discharge is a function of the gage height and that like gage heights 
will have the same discharge. In its preparation the discharge meas­ 
urements are plotted on cross-section paper to some convenient scale, 
using gage heights as ordinates and discharges as abscissas. Through 
these points a smooth curve is drawn, which is the basis for the table. 
From this curve are tabulated, on forms prepared for the purpose, the 
discharges corresponding to each tenth of a foot on the gage. The 
first and second differences between the successive discharges are 
then taken. These are adjusted on the assumption that there is a 
gradual increase in the discharge as the gage height increases, and
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the discharge values in the table are then adjusted according to these 
revised differences. In preparing the rating table all available data 
are brought into use, including special conditions which might affect 
the discharge. For high waters above the stage covered by discharge 
measurements the general rule is to extend the curve by a tangent 
line. In case the river overflows its banks a percentage of the dis­ 
charge is added, depending on the depth and velocity of the overflowed 
portion. For stages below that portion of the curve which is fixed by 
discharge measurements the curve has been extended, following the 
general form of the determined lower portion. Notes under each rat­ 
ing table indicate those portions based on actual observation and those 
that are estimated.

From the rating table and daily gage heights a table giving the 
daily discharge of the streams is prepared. From this the table of 
estimated monthly and yearly discharges and run-off is computed. 
This latter table gives in condensed form a summary of the results 
obtained from the observations made during the year at the station. 
In order to explain this table the following definitions are given:

The term "second-feet" (sec.-ft.) is an abbreviation for "cubic feet 
per second." It is the number of cubic feet of water flowing by the 
gaging section every second. The column headed " Maximum " gives 
the mean flow for the day when the mean gage height was the highest, 
and it is the flow as given in the rating table for that mean gage height. 
As the gage height is the mean for the day, there might have been 
short periods when the water was higher and the corresponding dis­ 
charge larger than given in this column. Likewise in the column 
of "Minimum" the quantity given is the mean flow for the day when 
the mean gage height was lowest. The column headed "Mean "is 
the average flow for each second during the month. Upon this the 
computations for the three remaining columns in the table are based.

An "acre-foot" is the quantity of water it would take to cover an 
acre to the depth of one foot an amount equivalent to 43,560 cubic 
feet of water. This quantity is used in making estimates for irriga­ 
tion projects and is computed only for such streams as may be used 
for irrigation. The quantities in the column headed "Total in acre- 
feet " show the number of acres which would be covered one foot by 
the flow during the month had all the water been impounded.

The expression "second-feet per square mile" means the number 
of cubic feet of water flowing from every square mile of drainage 
area for each second.

"Depth in inches" means the depth of water in inches that would 
have covered the drainage area, uniformly distributed, if all the 
water could have accumulated on the surface. This quantity is used 
for comparing run-off with rainfall, which quantity is also given in 
depth in inches.

It should be noticed that "acre-feet" and "depth in inches" repre-
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sent the actual quantities of water which are produced during the 
periods in question, while "second-feet," on the contrary, is merely 
a rate of flow, into which the element of time does not enter.

The results of stream measurements during previous years by the 
United States Geological Survey can be found in the following Survey 
publications:

1888. Tenth Annual Report, Part II.
1889. Eleventh Annual Report, Part II.
1890. Twelfth Annual Report, Part II.
1891. Thirteenth Annual Report, Part III.
1892. Fourteenth Annual Report, Part II.
1893. Bulletin No. 131.
1894. Bulletin No. 131; Sixteenth Annual Report, Part II.
1895. Bulletin No. 140.
1896. Water-Supply Paper No. 11: Eighteenth Annual Report, Part IV. "*
1897. Water-Supply Papers Nos. 15 and 16; Nineteenth Annual Report, Part IV.
1898. Water-Supply Papers Nos. 27 and 28; Twentieth Annual Report, Part IV.
1899. Water-Supply Papers Nos. 35 to 39, inclusive; Twenty-first Annual Report. 

Part IV.
1900. Water-Supply Papers Nos. 47 to 52, inclusive; Twenty-second Annual 

Report, Part IV.
1901. Water-Supply Papers Nos. 65, 66, and 75.
1902. Water-Supply Papers Nos. 82 to 85, inclusive.
1903. Water-Supply Papers Nos. 97 to 100, inclusive.

A limited number of these are for free distribution, and as long as 
the supply lasts they may be obtained by application to the Director, 
United States Geological Survey. Aside from these, other copies are 
filed with the Superintendent of Public Documents, Washington, D. 0., 
from whom they may be had at nominal cost. Copies of Government 
publications are as a rale furnished to the municipal public libraries 
in our large cities, where they may be consulted by those interested.
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WESTERN MISSISSIPPI RIVER DRAINAGE.

For convenience in arrangement, the stations from which the Geo­ 
logical Survey has obtained data during 1903, and which are located 
on rivers tributary either directly or indirectly to the, Mississippi 
from the West, have been grouped under Crow Wing, Minnesota, 
Maquoketa, Wapsipinicoii, Iowa, Des Moines, Missouri, Platte, Kan­ 
sas, Meramec, Arkansas, and Red River drainage basins. These are 
arranged in the report in this order.

CROW WING RIVER DRAINAGE BASIN.

Crow Wing River rises in the eastern part of Becker County, 
Minn., flows south and then east for a course of about 80 miles, and 
enters the Mississippi 8 miles below Brainard. This stream in its 
usual stages is small, and there are no great possibilities for the 
development of water power.

The drainage area is about 3,000 square miles, and a study of the 
river is important in connection with the work of regulating the flow 
of the Mississippi by means of storage basins constructed at the out­ 
lets of numerous lakes, from which it takes its source. A station was 
established at Pillager, about 8 miles from the mouth, but the loca­ 
tion was found unsuitable for obtaining accurate results and was 
finally abandoned.

CROW WING RIVER AT PILLAGER, MINN.

This station was established May 24, 1903, by E. Johnson, jr., 
assisted by W. R. Hoag. It is located three-fourths of a mile from 
Pillager and from the railroad station. The gage is a vertical IJ-inch 
by 6-inch board, secured to a post driven in the river bed and tied to 
the bank. The observer during 1903 was Olaf Johnson. The gage 
was read once each day. It is 300 feet below the point at which 
measurements are made. Discharge measurements are made from 
a cable and boat. The channel is straight for 300 feet above the 
station and for 800 feet below. The right bank is low and will over­ 
flow at high stages. The left bank is high and is not liable to over­ 
flow. The bed of the stream is sandy and shifting. There is but 
one channel, with a depth at ordinary stages of 4 to 6 feet. The 
bench mark is on an 18-inch elm tree 40 feet from the water's edge. 
Its elevation is 15.56 feet above the zero of the gage. The station 
was discontinued September 25, 1903.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.
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Discharge measurements of Crow Wing River at Pillager, Minn., in 1903.

Date.

May 24 ..........

June 30 ....................

Hydrographer.

W. R. Hoag. ................

Gage 
height.

Feet. 

10.30

8.26

Discharge.

Second-feet. 

3,066

888

Mean daily gage height, in feet, of Crow Wing River at Pillager, Minn., for 1903.

Day.

l
2
3......
4.... ............
5......
6......
1 .....
8... .............
9.. ..............

10......

11  .............
12. ...............
13   ..
14......
15................
Ifi ................

May.

.......

.......

.......

June.

9.60
9.40
9.30
9.10
9.00
8.80
8.70
8.50
8.60

8.80
8.80
8.80
8.60
8.60
8.50

July.

8.40
8.30
8.45
8.65
8.60
8.60
8.55
8.80
8.90
8.70
8.60
8.60
8.50
8.60
8.70
8.50

Aug.

9.70

......

9.60
9.00
8.90
8.80
8.70
8.60
8.60
8.50

Sep .

8.45
8.40
8.30
8.30
8.30

......

......

Day.

IT... ......... ....
18................
19................
30................
21................
32
23...............
34................
35................
26... .............
27
28... .............
29.... ............
30................
31................

May.

.......

.......
10.30
10.30
10.35
10.30
10.10
9.90
9.70

June.

8.50
8.50
8.60
8.40
8.30
8.30
8.40
8.30
8.10
8.10
8.10
8.10
8.10
8.15

July.

9.00
8.80
8.90
8.70
8.60
8.60
8.60
8.55
8.40
8.50
8.60
8.80
9.50
9.40
9.50

Aug.

8.40
840
8.30
8.20
8.20
8.10
8.10
8.15
8.10
8.20
8.20
8.30
8.60
8.60
8.60

Sept.

......

......
_--...

......

......

MINNESOTA RIVER DRAINAGE BASIN.

Minnesota River rises in Bigstone Lake, which forms part of the 
boundary between South Dakota and Minnesota. The river flows in 
a southeasterly direction until the city of Mankato is reached, in the 

'northern part of Blue Earth County, when it makes an abrupt turn 
to the north and continues in a northerly and northeasterly direction, 
entering Mississippi River at a point midway between Minneapolis 
and St. Paul.

The course of this river is generally marked by wide bottom lands. 
It has a sluggish current, affording few opportunities for the develop­ 
ment of water power. The United States Geological Survey main­ 
tains a gaging station at Mankato, below the junction of Blue Earth 
River, mainly for the study of the sewage disposal of the city of 
Mankato and for the purpose of ascertaining the run-off in the 
southern part of Minnesota.

MINNESOTA RIVER ABOVE MANKATO, MINN.

This station was established May 20, 1903, by E. Johnson, jr., 
assisted by W. R. Hoag. It is located at Sibley Park, 1 mile below
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the highway and railroad bridges across Blue Earth River and 1£ 
miles above the city bridge in Mankato. The drainage area above 
the station is about 13,400 square miles. Blue Earth River joins the 
Minnesota about 500 feet above the station. The gage is a vertical 
timber fastened to a post \\fhich is driven into the river bed a few feet 
from the right bank. It is read once each day by George E. Blake. 
On February 4, 1904, a new five-sixteenths-inch galvanized cable was 
stretched across the river between trees on the banks. The old one- 
fourth-inch wire cable from which measurements were previously
made was left undisturbed and will be used as a tag line. The new
cable is wound with heavy wire every 25 feet. The first point at 
which wire is wound is 17.84 feet from the tree to which the cable is 
attached. Discharge measurements are made from a small rowboat 
running on this cable. The initial point for soundings is a spike in 
the base of the willow tree to which the small cable is attached on the 
right bank. It is about 15 feet from the top of the bank. The channel 
is straight for 1,000 feet above and 2,000 feet below the station. The 
current velocity is moderate^ though somewhat sluggish near the banks 
at low stages. The width of the channel is about 300 feet at low 
water and about 350 feet at high stages. The right bank is low and 
liable to overflow for a distance of 50 to 75 feet from the gage. The 
left bank is a steep, rocky jluff. The bed of the stream is composed 
of sand, gravel, and blue earth, and may shift somewhat at high 
water. There is but one channel at all stages. The bench mark is 
on a 20-inch cottonwood tree on the right bank, a short distance above 
the station and about 30 feet from the water's edge. Its elevation is 
14.78 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Minnesota River above Mankato, Minn., in 1903.

Date.

May SO.-...----............
June 23 .........._.........
July 30.. ...................
September 7-.. --.-.-..- ..
October 15 ......... .....
November 27 ------- .......

Hydrographer.

W. E. Hoag....... .._.......
.....do ......................

.....do ......................

.....do ...... ................

Gage 
height.

Feet. 

«9.20

&4.9S

5.11

5.15

10.45

3.30

Discharge.

Second-feet. 

7,634

2,118

3,014

3,263

12, 294

1,279

a Area is in error. 6 Area is probably in error.



HOYT.] MINNESOTA EIVEE DRAINAGE BASIN.

Mean daily gage height, in feet, of Minnesota River above ManJeato, Minn.,for
1903.

Day.

l-_    --    _.   _    -...      
o

^. ....................................
4.-   --.------     .   ---- .
5_---__--  --   -.._----  -----
6.-.-.---    -   -....  ----- -----
7.--    --------- - ----- - -- -
8...  .____.   --.-_-   ._.- .___
9..-. ------------------------ -----

10..-   __-    _--    -___-   -.-_
11....... ..   ._  ..   .    ---   
12
13..-----  -.    .. ............ --   
14----- - -_.--..   -   -   . 
15.--- ----.  .....................
16..--.   ....... ....................
17.. ............... ....................
18--   ................................
19-..   ..............................
20---   ..............................
91

22. ....... ............................ .
23.----.----..    ......... . __.--.....
24. ----....   .-...    -.......  
25
26.-.-............:...................
27
28
29..   ............-................
30---.--     ............ .............
31............................... ...

May.

9.20
8.70
8.25
8.20
8.25
9.80

11.50
14.20
17.10
19.60
19.00
17 W

June.

15.90
14.45
13.00
11.85
10.90
10.00
9.20
8.10
7.70
7.70
7 'XI

6.90
6.70
6 40

6.20
^ sn

5 AH

5.20
5.10
4.95
4.95
4.90
4 on

4.80
4.75
4.60
4 60

4.55
4 50
'4 60

July.

5.60
5.75
6.10
7.85
7 60
7.65
7.60
7.55
7 45
7.50
7.45
7.10
6.90
6.80
6 40
6.00
5.95
6.35
6.55
6.90
7 SO
7.00
6.95
6.60
6.35
6.00
5.90
6.00
5.60
5.40
n no

Aug.

4.10'
4.95
4.90
5.00
5.35
5.70
5.90
5.70
5.30
5.10
4.90
4.80
4.70
4.70
5.80
6.10
6.90
6.70
6 40
6.00
5.90
5.80
5 40
5.10
4.90
4 70
4.60
4.55
4.95
4.96
4.96

Sept.

5.00
5.65
5.40
5.90
5.95
5.95
5.00
5.40
5.50
5.70
6.00
7.00
8.50

10.95
12.60
14 25
15.65
15.00
14.20
13.20
12.40
11.45
10.80
10.00
9.45
8.85
8.55
7.70
7.00
7.35

Oct.

7.10
7.00
6.90

. 7.30
7.35
7.55

11.80
13.00
13.45
13.40
12.90
12.40
11.75
11.10
10.40
9.80
9.45
9.00
8.60
8.40
8.10
7.75
7.40
7.20
6.80
6.60
6.40
6.20
6.00
5.80
5.65

Nov.

5.55
5.40
5.30
s.ao
5.10
5.00
4.80
4.70
4.60
4.55
4.50

' 4.45
4.40
4.35
4.30
4.00
3.40
3.20
3.00
2.90
2.80
3.70
3.75
3.70
3.45
3.40
3.30
3.30
3.25
3.40

Dec.

3.35
3.25
3.20
3.25
3.25
3.70
3.60
3.50
3.40
3.30
3.30
3.25
3.25
3.20
3.15
3.15
3.15
3.10
3.10
3.10
3.10
3.10
3.10
3.10
3.10
3.10
3.10
3.10
3.10
3.10
3.10

MAQUOKETA RIVER DRAINAGE BASIN.

Maquoketa River rises in Fayette County, Iowa, flows southeast, and 
enters the Mississippi near Green Island, Jackson County, Iowa. 
There are several dams on this, stream, affording small water power, 
mostly used for running grist mills. After a thorough reconnaissance 
no suitable place could be found at which to establish a gaging sta­ 
tion, though the most favorable appears to be the 'Klondike dam, 
just below the fork of Maquoketa River at Maquoketa. This dam is 
12^ feet high, with a spillway 300 feet in length, the crest of which 
appears perfectly level and sharp. The United States Geological 
Survey maintained a station for a short time at Manchester.

The total drainage area of Maquoketa River is 1,874 square miles, 
while the area at Manchester is 226 square miles.

1KB 9J
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MAQUOKETA RIVER AT MANCHESTER, IOWA.

This station was established June 6,1903, byF. W. Hanna, and was 
discontinued July 15, 1903. It was located one-fourth of a mile above 
the city bridge and the Hoag dam. The gage rs a 2 by 4 inch pine 
rod 12 feet long. It is driven into the river bed and anchored to H. S. 
Weber's boat landing. The gage was read twice each day by H. S. 
Weber. Discharge measurements can be made by means of a boat 
and a tagged wire. The soundings were referred to the base of the oak 
tree to which the tagged wire was attached, 16 feet from the north­ 
west corner of the ice house. The channel is straight for 300 feet 
above and 1,000 feet below the station. Both banks will overflow at 
flood stages. The bed of the stream is sandy and the current is 
sluggish. Bench mark No. 1 is a spike driven into a blaze on an oak 
tree 12.7 feet from the gage and 16.5 feet from the northwest corner 
of the ice house. Its elevation is 14.33 feet above the zero of the gage. 
Bench mark No. 2 is a similar mark on the tree 19 feet from the gage 
and 14.9 feet from the northwest corner of the ice house. Its eleva­ 
tion is 11.16 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

A discharge measurement made by F. W. Hanna on June 6, 1903, 
gave the following results:

Gage height, 4.20 feet; discharge, 245 second-feet.

Mean daily gage height, in feet, of Maquoketa River at Manchester, loiva, for 1903.

Day.

1-.. ........
2
3. .... ......
4. . ..... .
5 .......... .
6 ...........
1 ...........
8...........

June.

4.10
4.10

July.

4.70
4.35
4.10
4.35
4.60
4.40
4. SO
4.10

Day.

10.........
11..     
12 .-   
13     
14      
1fi

16-      .

June.

4.15
4.15

4 05

4. 05
4 00

4.10
4 00

July.

4.40

8.70

Day.

18. ------
19..----  
SO-.-..-..
21
32
33-      .

24  .  

June.

4.00
3.85
3.95
4.05
4.0(1
4.25
4.55
4. ,35

July. Day.

25
26-------.
27
28 -_..-..-_
39  .  
30   -
31     

June.

4.15
4.00
3.95
4.30
4.65
4.70

July.

MISCELLANEOUS MEASUREMENTS IN THE MAQUOKETA RIVER DRAINAGE

BASIN.

The following miscellaneous measurements were made during the 
year 1903 on Maquoketa River:

Miscellaneous measurements in MaquoJceta River drainage basin in 1903.

Stream.

North Maquoketa River
South Maquoketa River

Locality.

Monticello, Iowa . . . _ _

Date.

July ....

.... do...

Discharge.

Second-feet. 

152

878
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WAPSIPINICON RIVER DRAINAGE BASIN.

Wapsipinicon River rises in Mower County, Minn., and flows south­ 
east, entering the Mississippi near Shafftoii, Scott County, Iowa. 
There are numerous small power sites on this stream at Toronto, 
Oxford Mills, Newport, Anamosa, Central City, Troy Mills, Quasque- 
ton, Independence, and Littleton. At several of these points, nota­ 
bly at Anamosa, there are good opportunities for building dams.

The river is generally fairly constant in its flow, though its head­ 
waters are sometimes low. As a rule, its banks are fairly high and 
the stream is well confined. The United States Geological Survey 
maintains a gaging station at Stone City.

The total drainage area of the Wapsipinicon River is 2,304 square 
miles; that at Stone City, where the United States Geological Survey 
has its station, is 1,308 square miles.

WAPSIPINICON RIVER AT STONE CITY, IOWA.

This station was established August 19, 1903, by F. W. Hanna. It 
is located at the highway bridge just above the Chicago, Milwaukee 
and St. Paul Railway bridge and near the Dearborn stone quarry. 
There is a dam at Waubeck, 4 miles above the station, and another 
at Anamosa, the same distance below. The standard boxed chain 
gage is attached to the guard rail on the upstream side of the bridge. 
The length of the chain from the end of the weight to the marker is 
36.4 feet. The gage is read once each day by Frank Dearborn. Dis­ 
charge measurements are made from the two-span Pratt truss high­ 
way bridge, which has a length of 225 feet. The initial point for 
soundings is the end of the lower chord on the upstream side of 
the bridge at the left bank. The channel is straight for about 400 
feet above and below the station, at which points the river makes 
abrupt turns. Both banks are high and are not subject to overflow. 
The bed of the stream is of solid rock and sand and is permanent. 
The channel is broken by one pier, and the current velocity is mod­ 
erate. Bench mark ISTo. 1 is the east end of the south rail west of the 
first switch east of the railroad station at Stone City. Its elevation 
is 815.08 feet above sea level and 38.75 feet above gage datum. 
Bench mark No. 2 is a cross on the northwest corner of the middle 
pier of the highway bridge at which the station is located. Its eleva­ 
tion is 31.09 feet above gage datum and 807.42 feet above sea level. 
The center of the gage pulley is at an elevation of 35.58 feet above gage 
datum and 811.91 feet above sea level. The top of the lower chord, 
upstream side, at the first cross girder east of the pier is 31.75 feet 
above gage datum. The elevations of the bench marks above sea 
level have been determined by Chicago, Milwaukee and St. Paul 
Railway levels.

The observations at this station during 1903 have been made Tinder 
the direction of E. Johnson, jr., district hydrographer.
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Discharge measurements of Wapsipinicon River at Stone City, Iowa, in 1903.

Date.

July 13 ..._,..._......._...

October 15 _.-. _

Hydrographer .

F.W.Hanna -----_--_----__
do . -.

...-.do _........_.....-......

.....do _- -.-_-   .-     -
do

.....do ......................

Gage 
height.

Feet. 

15.30

3.00

4.13

3.53

3.80

1.77

Discharge.

Second-feet. 

10,471

381

805

534
330
106

Mean daily gage height, in feet, of Wapsipinicon River at Stone City, Iowa, for
1903.

Day.

1..-. ............
o

3. ............... .
i. ................ 
^. ................
6.................
1 .................
8... ...... ........
9 -.

10.           
11- --.  .   ......
12
13.-          .
14 ........       
15 :...   __-___._  
16. ................

Aug.

......

Sept.

3.55
3.70
3.80
3.75 
3.73
3.65
3.65
3.60
3.70
4.30 
3.90
3.80
3.95
3.90 
4.60
4.10

Oct.

3.45
3.50
3.40
3.45 
3.40
3.30
3.60
3.65
3.70
3.95
4 00
3.10
3.85
3.75 
3 7n

3.70

Nov.

(«)
2 92
2.92
2.92 
2.92
2.93
2.90
2.90
2.87
2.87 
3.12
2 93
o QO

2.90 
2 85
2.80

Dec.

2.70
2.70
2.70
3.68 
2. 65
1 90
1.90
1.90
1.90
1.85 
1.85
1.80

1.67

Day.

17           
18__... ............
19.___... ..........
20.-.  ---------- 
21
22.     -  - 
23
24
25.--.... _ ... 
26-.          
27
28..-.......   _...
2&.. ........... ....
30.  .-      
31-   -    - . 

Aug.

3.30
3.25 
3.30
3.25
3.25
3.30
3.15
3.35 
3.70
3.70
(«)

3.55 
3.53

Sept.

3.95
3.85
3.85
3.95 
3.90
3.90
3.85
3.85
3.75
3.75 
3.70
3.60
3.55
3.50

Oct.

3.65
3.65
3.60
3.45 
3.35
(")

3.25
3.20
3.15
3.13 
3.10
3.10
3.08
3.05 
3.05

Nov.

2.80
2.75
2.75
2.70 
2.70
2.70
2.73
2.70
2.70
2.10 
2.70
2.70
2.70
2.68

Dec.

1.60

......

« Missing.

Rating table for Wapsipinicon River at Stone City, Iowa, from August 19 to
December 31, 190S.

Gage 
height.

Feet.

1.5

1.6

1. 7

1.8

1.9

3.0

3. 1

3.3

3.3

Discharge.

Second-feet.

79
90

102

115

139

144

160

177

195

Gage 
height.

Feet.

3.4

3.5
3.6
3.7
3.8
3. 9
3.0
3.1
3.3

Discharge.

Second-feet.

314

334

355

377

301

337

355

385

417

Gage 
height.

Feet.

3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1

Discharge.

Second-feet.

451

487

535

565

607

651

696

743

789

Gage 
height.

Feet.

4.3

4.3

4.4

4.5

4.6

4.8

5.0

5.3

Discharge.

Second-feet.

837
886

936

987

1,039
1,146
1,355

1,365
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Estimated monthly discharge of Wapsipinicon River at Stone City, Iowa, for
1903. 

[Drainage area, 1,308 square miles.]

Month.

August 19-31 a ...............

September __.. _....._.. _. .

October &_______ ......_.......
November c .... .... _ _____

December 1-12 .__ _ ... _____

Discharge in second-feet.

Maximum.

607 

1,039

742 

385

277

Minimum.

401 

525

370

277 

115

Mean.

483 

664 

509 

306
187-

Bun-off.

Second-feet 
per square 

mile.

0.37 

.51 

.39 

.23 

.14

Depth in 
inches.

0.18 

.57 

.45 

.26 

.06

« August 39 estimated. ' & October 22 estimated. o November 1 estimated.

MISCEL-uANEOTJS MEASUREMENT IN THE WAPSIPINICON RIVER DRAIN- -
AGE BASIN.

At Independence in July the stream was found to have a discharge 
of 2,423 second-feet.

IOWA KITBK DRAINAGE BASIN.

Iowa River rises in the north-central part of Iowa, flows in a south­ 
easterly direction, and joins Mississippi River about 30 miles above 
Burlington. Its chief tributary is Cedar River, which rises in Minne­ 
sota and flows into the Iowa about 50 miles above the latter's mouth.

The total drainage area of Iowa River is 12,412 square miles, 4,469 
square miles of this being tributary to it above its junction with 
Cedar River at Columbus Junction. Its drainage areas at Marshall- 
town and Iowa City are, respectively, 1,463 and 3,317 square miles. 
Cedar River drains 7,597 square miles above its union with Iowa 
River, and 6,317 square miles at Cedar Rapids.

The chief power plants in the Iowa drainage basin are at Iowa City, 
Marshalltown, Cedar Rapids, and Waterloo. From the standpoint 
of power development the Iowa River system is important.

During 1903 stations have been maintained on Cedar River at Cedar 
Rapids, Iowa, and on Iowa River at Iowa City and Marshalltown, 
Iowa.

CEDAR RIVER AT CEDAR RAPIDS, IOWA.

This station was established October 26, 1902, by K. C. Kastberg, 
assisted by J. C. Stevens. It is located near the city gas works and 
near the plant of the Iowa Windmill and Pump Company. The gage 
is an inclined 4 by 6 inch timber, graduated to read to vertical tenths 
and half-tenths feet. It is fastened to the right bank by posts set in 
the ground. It is read twice each day by R. S. Toogood. Discharge 
measurements were made during 1903 from a cable and car at a point 
just above the gage. The points of measurement are marked by a
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tag wire. Discharge measurements have been made since 1903 at the 
First Avenue Bridge about one-half mile upstream from the gage. At 
low stages the discharge can be measured by wading at the cable. 
The initial point for soundings at the cable is the foot of the pole sup­ 
porting the cable on the right bank of the river. The channel is 
straight for 80C feet above and below the cable. The right bank is 
high and will overflow only at extreme stages. The left bank is an 
earth embankment and will overflow. The bed of the stream is rocky 
and permanent. At the cable the cross section is regular and the 
channel is about 400 feet wide.

Bench mark No. 1 is a city bench mark at Williams & Huntings office, 
on the north corner of Fifth avenue and West First street. It is 
marked by a triangle on the stone just north of the first iron post 
from the corner of the building. Its elevation above sea level, as 
determined by the city of Cedar Rapids from levels of the North­ 
western Railroad, is 740.6 feet. Its elevation above the zero of the 
gage is 23.57 feet. Bench mark No. 2 is a bolt driven into the 
masonry foundation of the east face of the Iowa Windmill and Pump 
Company's building on the west bank of the river just north of 
Seventh avenue. Its elevation is 740.05 feet above sea level and 17.02 
feet above the zero of the gage.

At the First Avenue Bridge the channel has a rock bottom and a 
straight course, both above and below, for several hundred feet. It is 
divided into five parts by the 5-span Pratt truss bridge, its length 
from abutment to abutment being 714 feet. The current is strong 
and direct. The initial point for soundings is the inner upstream 
face of the left abutment, the measurements being taken from the 
upstream side of the bridge.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Cedar River at Cedar Rapids^ Iowa, for 1903.

Date.

March 21_ __________________

April 25-_._____. ___________

MavlO_._. _________________

July8.__. ..................

Do............ .......

August 18 .--.._-.._-.--....
September 15 . ........

October 14 ----.-...-.......
November 14 . . ........ _

December 18 ... . ...

Hydrographer.

K.C.Kastberg .._.__________

.....do --.   _--.-.--   ---

do
F.W.Hanna _.._._-   ___i_.

_____do ....................

E. O. Murphy,.... ... ........

F.W.Hanna ..-...-....-.."

.....do ..._....-............

do
.....do ......................
.....do .    .           

Gage 
height.

Feet. 

5. 75

4.65

4.50

7.20

3.95

3.95

4.10

4.80

5.00

3.60

«3.60

Discharge.

Second-feet. 

9,495

5, 300

5, 081

15, 090

3,018

2, 939

3,647

5, 913

2,088
1,150

a Gage affected by ice; river partly frozen over.
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Mean daily gage height, in feet, of Cedar River at Cedar Rapids, Iowa, for 1903.

Day.

1
2. ...... ......... ......
3__. .....................
4. ................ ......
5............ ... .......
6... ................ .....
7............ ... .......
8........................
9................ ......

10................ ......
11. ....... ... . .....
13.  ................ ....
13.  ....................
14- ... .................
15-..-....-..... .... -.
16.... ............ .... -.
17   -....  . .... ....
18............ ... -. ...
19. ............... . ..
SO.....   .. .......... ....
21   ...:........... .....
as  . ................. ...
33  .....................
24... .....................
25     .-.__.   . ......
26     _-   ..  .......
27
28   . ....... ........ ....
29   .      ... ... ......
30        ... ....... ...
31...... ............ ......

Jan.

("I

,«)
1«)
(")
(")
(«)
(a)

(a)

(°)

(«)

(")

(«)

(«)

(«)

(a)

(a)
(a)

(a )

( a )

(«)

(a)

(a )

(")

(")

(«)

< a)

(a >

(«.)

(")

(")

Feb.

(«)

(«)
(«)
(«)
(")
(«)
(«)
(«)
l«)

00
(a)

(">

a3.65

«3.75

a3.70

a3.65

a3.40
aS.35
"3.40
3.35
3.20
3.15
3.35
3.30
4 30
4.65

......

Mar.

4.80
4.90
5.35
5.70
5.65
5.75
6.00
5.80
5.55
5.55
5.95
6.10
6.15
6.25
6.20
6.10
6.00
5.90
5.70
5.75
5.75
5.70
5.85
5.90
5.70
5.45
5.35
5.35
5.30
5.30
5.35

Apr.

5.30
5 25
5.25
5.20
5.20
5.20
5.15
4.95
4.80
4.70
4.80
5.10
5.30
5.55
5.90
6.20
6.35
6.40
n on

5.35
5.05
4 90
4.75
4.70
4.65
4.55
4.45
4 40

4.35
4 40
......

May.

4.35
4.35
4.45

4.75
4.85
4.95
4.85
4.70
4.50
4.40
4.35
4.60
4.90
5.05
5.45
6.00
6.30
6.10
5.60
5.25
5.10
5.25
5.25
5.10
5.30
5.55
5 00

9.03
14.35
M.55

June.

14.03
11.70
9.38
8.05
7.20
6.68
6.20
5.95
5.65
5.40
5.18
5.95
4.83
4.70
4.58
4.48
4.35
4 30
4.23
4.13
4.10
4.28
4.45
4.38
4.13
4.08
3.98
Q Oil

3.88
3.85

July.

3.85
4.10
4.08
4.22
4.20
4.10
4.00
3.90
4 00
4.50
5.80
6.45
6.82
7.15
7 05
6.40
5.72
5.70
6.00
5.90
5.80
5.70
5.50
5.20
4.90
4.60
4.40
4.30
4.20
4.40
4.30

Aug.

4.40
4.30
4.33
4.38
5.10
5.63
5.83
6.95
7.30
6.60
5.60
5.20
4.80
4.60
4.40
4 30
4.30
4.10
4.10
4.00
3.90
3.90
3.90
3.80
3.80
3.80
3.90
3.90
4.10
4.35
4.60

gept.

4.80
4.90
4.90
4.80
4.60
4.50
4.30
4.40
4.60
4.70
4.60
4.40
4.35
4.43
4.75
4.88
5.05
5.48
5.85
6.35
6.40
5.70
5.30
5.00
4.78
4.63
4.50
4 43
4.33
4.28

Oct.

4.35
4.23
4.19
4.20
4.15
4.18
4.38
4.48
4.58
4.80
5.00
5.10
5.08
4.98
4.80
4.65
4.53
4.40
4.38
4.33
4.30
4.25
4.18
4.10
4.10
4.00
3.95
3.90
3.88
3.85
3.80

Nov.

3.85
3.80
3.80
3.75
3.75
3.75
3.70
3.70
3.70
3.65
3.63
3.60
3.60
3.60
3.60
3.60
3.45
3.35
3.15
3.05
3.20
3.30
3.50
3.45
3.40
3.85
3.35
3.25
3.80
4.20

Dec.

' 3.60
3.60
3.25
3.50
3.35
3.20

3.25
3.15
3.25
3.15
3.45
3.80
3.60
3.60
3.50
3.40
3.70
3.40
3.30
3.20
3.10
3.30
3.40
3.40
3.60
3.70
3.90
3.70
3.60
3.50

a River frozen.

Rating table for Cedar River at Cedar Rapids, Iowa, from February 2% to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

3.2

3.3

3.4

3.5

3.6

3 t*> 
. I

3.8

3.9

Discharge.

Second-feet.

1,110

1,325

1,560

1,815

2,090

2,370

2,660

2,950

height.

Feet.

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Discharge.

Second-feet.

3,250

3,550

3,855

4,165

4,480

4,800

5,140

5,480

Gage* 
height.

Feet.

4.8

4.9

5.0

5.1

5.2

5.3

5.4

5.5

Discharge.

Second-feet.

5,830

6,190

6,550

6,910

7,270

7,630

7,990

8,350

Gage 
height.

Feet.

5.6

5.7

5.8

5.9

6.0

6.1

Di charge.

Second-feet.

8,730

9,110

9,490

9,870
10, 250

10, 650

Tangent at 6 feet gage height; difEerences above this point, 400 per tenth; ap­ 
proximate above and below 3.6 and 7.2 feet gage heights.



24 STREAM MEASUREMENTS IN 1903, PART III. [NO. 99.

Estimated monthly discharge of Cedar River at Cedar Rapids, Iowa, for 1903. 

[Drainage area, 6,317 square miles.]

Month

February 22-28 « .............

March .... .___.____-_ _ . . . .
April _ _ _ _ _____ ___ ______ __

May . _ ._.....- _____ ______

June _ _____ . . . ____ _ _

July.........................

August _.__ ........ ___-_-_.
September __________ . _ _ . _

November ___. _.. __ ._ .

December .. . . . . __. -__-___

Discharge in second-feet.

Maximum.

5,310 

11, 250 

11,850 

52, 450 

42, 450 

14,850 

15, 450 

11,850 

6,910 

3,855 

2,950

Minimum.

1,005 

5,830 

4,320 

4,320 

2, 805 

2,805 

2,660 

4,165 

2,660 

795 

900

Mean.

2,224 

9,063 

7,079 

9,909 

9,153 

6,987 

5,495 

6,143 

4,409 

2,070 

1,700

Run-off.

Second-feet 
per square 

mile.

0.35 
1.43 

1.12 

1.57

' 1.45 

1.11 

. 87 

.97 

.70 

.33 

.27

Depth, in 
inches.

0.09 

1.65 

1.25 

1.81 

1.62 

1.28 

1.00 

1.08 

.81 

.37 

.31

a Frozen to February 21. 

IOWA RIVER AT IOWA CITY, IOWA.

This station was established June 11, 1903, by F. W. Hanna. At 
that time a chain gage was installed on the county bridge directly 
west of the State University grounds. On September 15, 1903, the 
standard boxed chain gage was substituted for the gage which was 
first established and made to read the same, with the same length of 
chain from the end of the weight to the marker. This length is 24.43 
feet. The gage is read twice each day by Arthur G. Smith. Dis­ 
charge measurements are made from the upstream side of the two- 
span highway bridge at the foot of Burlington street, about 1,000 feet 
below the bridge at which the gage is located. The initial point for 
soundings is the inner face of the right abutment, located at the west 
end of the bridge, and is marked zero on the bridge floor. The bridge 
is not quite at right angles with the direction of the current. The 
channel is straight for about 1,600 feet above and below the station. 
The channel is 316 feet wide between abutments, and is broken by 
one pier. The bed of the stream is of soft material, except near the 
bridge pier, and is slightly shifting. The right bank is high and 
somewhat rocky and not liable to overflow. The left bank does not 
overflow, owing to the road embankment. Both banks are covered 
with willows above ordinary high-water mark, which will interfere 
with flood measurements. Bench mark No. 1 is a nail driven into the 
base of an elm tree 16 feet northwest of the bridge at which the gage 
is located. Its elevation above gage datum is 18.96 feet, and above
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the Iowa City datum is 61.01 feet. Bench mark No. 2 is on the top 
stone just north of and against the northwest railing post of the 
bridge at which the gage is located. Its elevation above gage datum 
is 22.67 feet, and above the city datum is 64.72 feet. The city bench 
mark used for reference is on the north side of the base of a maple 
tree, one block east and one block and 40 feet south of the bridge at 
which the gage is located. The elevation of this bench mark is 22.53 
feet above gage datum, 64.58 feet above the city datum, and 671.92 
feet above sea level. The elevation above sea level was obtained from 
the levels of the Chicago, Rock Island and Pacific Railroad. The 
bottom of the top hand rail, just above the pulley center, has an 
elevation of 26.73 feet above gage datum.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Iowa River at Iowa City, Iowa, in 1903.

Date.

June 2 . __________ ______

June 12 ____________________

July9_____. ________________

August 20.__. ....... __.-...
September 15 _. .... _____

October 13 _________________

November 14______ ... ...

December 18 ____________ __

Hydrographer.

F. W. Hanna__. .__.______--.

.....do ____________-_   -__-.

B. C. Murphy _.__.---.----__

F. W. Hanna______. _________

-____do ----- ______._._._._..

.....do -------- _....._..__..

.....do --..._   ...--_.   -

...-.do ._..........._..._.._.

Gage 
height.

Feet. 

13.95

6.95

1.87

.31

2.40

.95

- .20

 1.06

Discharge.

Second-feet. 
18, 299

7,326

1,816

707

2,481

1,215

501

279

Mean daily gage height, in feet, of Iowa River at Iowa City, loira, for 1903.

Day.

I. ... ............................... _....
2  _   .-   _   -   ..................... ...
3     _  .       _._    __    _-  
^..... .......................................
5. .......................................... _
6...............................-....- -...

8............................................
9............................................

10. ................ ............ ...............
11.....-........................-....-.   ....
12-..   -  .-.-  .-...._-_-....-._ -_.._.
13... ....... ...................... ... .  -
14       ...... ...... ........ ...... .    
15   _     ___.__._.______.___     __. .
16.... ............' ..................... ......

June.

12.70
14.60
14.65
13.80
12.75
11.60
10.65
9.90
9.25
8.55
7.75
7.55
6.20
5.10
4.30
3.65

July.

1.20
1.15
1 25
1.65
1.80
2.20
2.50
2.30
1.80
2.10
2.20
1.80
2.70
3.10
3.00
3.00

Aug.

1.40
3.75
2.55
1.90
1.90
2.30
2.55
2.15
1.85
1.45
1.20
1.10
1.00
.85
.65
.50

Sept.

1.30
1.20
1.00
.90
.80
.80
.60
60

1.00
2.40
2.30
2.20
3.10
2.30
2.40
1.90

Oct.

0.90
.85

1.20
1.15
1.00
.80

1.95
1 30
1.10
1.35
1.25
1.10
1.00
1.00
1.Q5
1.10

Nov.

0.15
.25
.50

. .40
.30
.20
.20
.15
.05
.10
.10
.05
.00
.00

-.15
-.25

Dec.

-0.45
- .35
- .55
- .40
- .35

0-1.80
-1.45
-1.45
-1.30
-1.15
-1.10
-1.00
-1.00
-1.00
- .95
- .95

Measurements to top of ice.
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Mean daily gage height, in feet, of Iowa River at loiva City, Iowa, etc. Oont'd.

Day.

17--.....-....--.....-....-.....-.....-.......
18............................................
19......................................... .
20............................................
21............................................
22
23
»---------------»
25
26............................................
27............................................
28
29............................................
on
01

June.

3.30
2.95
2.85
3.40
2.30
2.20
2.20
2.45
3.45
2.10
1.85

1.50
1.35

July.

3.30
3.50
3.20
3.40
3.60
3.60
3.50
3.30
2.90
3.10
2.20
1.90
1.70
1 60
1.50

Aug.

.45

.45

.40
.-35
.20
.10
.10
.00
.20
40

.40
60

1.10
1.50
1.40

Sept.

1.60
1.50
1.30
1.40
1.50
1.50
1.40
1.40
1.30
1.20
1.05
.95
.90
.85

Oct.

1.20
1.05

.95

.95

.85

.65

.55

.40

.45

.45

.40
35
35

.25

.30

Nov.

<«)
-.50
-.45
-.55
-.55
-.45
-.55
-.35
-.35
-.45

.40
-.50

.20
-.15

Dee.

- 1.00
-1.05
-1.10

1.20
-1.30

1.40
1.50
1.55
1.60
1.&5

-1.70
-1.75
-1.80

1.85
-1.90

Rating table for Iowa River at loiva City, Iowa, from June 1 to December 31,1903.

Gage 
height.

Feet.
 1.9

 1.8

  1. 7
-1.6

-1.5

-1.4

 1.3

_ j 2

 1.1

 1.0

- .9
  .8

  . 7
- .6
  .5

- .4

Discharge.

Second-feet.

185

195

205

217

229

242

256

270
284

298

314

330

347

365

385

407

Gage 
height.

Feet.
-0.3

  .2

  .1

.0

.1

.2

.3

.4

.5

.6

. 7

.8

.9

1.0

1. 2
1.4

Discharge.

Second-feet.

433

467

509

557

609

663

719

779

839

903

967

1,035

1,105

1,175

1,315

1,475

Gage 
height.

Feet.

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

Discharge.

Second-feet.

1,635

1,815

1,995

2,175

2,355

2, 540

2,740

2,940

3,460
4,010

4, 585

5,160

5,785

6,410

7,085

7,760

Gage 
height.

Feet.

7. 5

8.0

8.5

9.0

9.5

10.0

10.5
11.0

11.5

12.0
12.5

13.0

13.5

14.0

14.5

15.0

Discharge.

Second-feet.

8,460

9,160

9,885
10,610

11,360

12,110

12,860

13,610

14,410

15,210

16,010

16,810

17,610

18,410

19,210

20,010
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Estimated monthly discharge of Iowa River at Iowa City for 1903. 
[Drainage area, 3,317 square miles.]

Month.

June . . _ . . _ . _..____. .

July __..________.. ...........

August _.-_--_ ..--.-..--.-..

October . ..................
November rt . ._..... ... .
December 1-5 &______--__-.

Discharge in second-feet.

Maximum..

19, 450 

3,570 

3,735 

3,040 

1,950 

839 

419

Minimum.

1,435 

1,280 

557 

903 

691 

375 

375

Mean.

7,286 

2,441 

1,333 

1,525 

1,099 

527 

403

Bun off.

Second-feet 
per square 

mile.

2.20 

.74 

.40 

.46 

.33 

.16 

.12

Depth in 
inches.

2.45 

.85 

.46 

.'1 

.38 

.18 

.02

November 17, estimated. b Frozen December 6-31.

IOWA RIVER AT MARSHALLTOWN, IOWA.

This station was established October 23, 1902, by K. C. Kastberg, 
assisted by J. C. Stevens. It is located at the highway bridge 50 feet 
above a flour-mill dam and a short distance above the city water­ 
works. The gage is a vertical 2 by 6 inch pine board attached to the 
piling under the south end of the highway bridge. The station was 
discontinued August 1, 1903. Up to this time the gage was read 
once each day by George G. Bassett. Discharge measurements were 
made from the downstream side of the bridge to which the gage is 
attached. The initial point for soundings was taken at the piling to 
which the gage is fastened at the south end of the bridge. The chan­ 
nel makes an abrupt bend immediately above the bridge, and about 
50 feet below the bridge the power dam of the flour mill is located, 
with about 8 feet fall. The current has a moderate velocity at ordi­ 
nary stages. The right bank is high and will not overflow. The left 
bank overflows at high stages. There is but one channel. The bench 
mark is a bolt head in the north rim of the top of the tubular iron 
pier under the southeast batter post of the bridge. Its elevation is 
11.19 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Iowa River at Marshalltown, loiva, in 1903.

Date.

March 23...... .............
April 24... _ . __ ........

Hydrographer .

K. C. Kastberg.. ...........
.....do ......_.......-.......
-....do ......................
F. W. Hanna.--.. ---.-..--..

Gage 
height.

Feet. 

3.05

3.40
2.80
5.45

Discharge.

Second-feet. 

1,325

1,964
1,150

4,790
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Mean daily gage height, in feet, of Iowa River at Marshalltown, Iowa, for 1903.

Day.

1..... .. ...... .................. ....
2.... ...............................
3...................................
4...................................
5-...--.....--..-..-..-.............
6...................................
7..... .................. ............
8...................................
9.............................. ....

10........ ...........................
u.. .................................
12...... .............................
IS...................................
14...................................
15.. .......................... .......
16-.   ..............................
17..................................
18...................................
19. .... .......... -...--..-.-.-..--
80...............................
21
22
23
24.-... ........ .....,......  .. ....
25...........     ......    ..-....
26.   ............ ...... .....  .
27.   --..   -. -.-....   ......_
28.   ...   ..    ......   .......
29
30-.-.---.   .......... ..-...... . 
31....... -.....     -...... .........

Jan.

(a)

(a)
(«)'

(°0
(a)

(a)

(«)

(a)

(a)

(a)

(«)

(«)

(«)

(«)

fa)

( a)

<a)

(«)

(a)

(«)

(a)

00
(«0

(a)

(«0

(«0

(«)

(«)

Feb.

(a)

(«)

(«)

CO
(a)

(a)

(a)

(a)

(a)

(a)
(a)-

(a)

(a)

00

CO
(a)

(a)

(«)

00
(a)

(a)

1.40

1.70
1.80
1.80
3.75
4 25

Mar.

4.35
3.15
2.85
3.90
2.80
2.75
3.00
3.55
8.55
3.65
3.80
4.05
4 25
4 25
4.00
3.75
3.60
3.60
3.60
3.80
3.60
3.55
3.40
3.25
2.95
2.95
3.35
3.65
3.45
3.30
3.20

Apr.

3.10
3.15
3.25
3.10
3.10
2.95
2.90
2.80
2.60
2.60
2.65
3.20
3.80
4.10
4.15
3.85
3.50
3.30
3.05
3.00
3.05
2.95
2.90
2.85
2.70
2.65
2.50
2.40
2.35
2.40

May.

2.60
2.60
2.60
2.50
2.50
2.80
2 65
2.50
2.35
2.45
2.35
2.50
3.05
3.70
4.15
4.25
4.15
3.85
3.60
3.30
3.05
3.15
3.95
3.70
3.50
4.10
5.80
6.65
6.75
6.75
6.75

June.

6.40
5.90
5.65
5.45
5.30
4.80
4.75
4.60
3.85
3.55
3.30
3.10
2.95
2.90
2.65
2.50
2.40
2.30
2.30
2 35
2.30
2.20
2.10
2.05
2.00
2.00
1.90
1.90
1.90
1.90

July.

3.10
2.70
3.30
3.00
2.60
2.30
2.30
2.10
2.05
2.20
3.50
4.15
4.30
3.95
3.45
3.00
2.75
4.55
4.00
3.65
3.65
3.30
3.00
2.70
2.50
2.40
2.20
2.30
2.45
2.30
2.20

Aug.

2. 1C
3.75
3.55
1.90
1.90
3.30
2.55
2.15

a River frozen.

DBS MOESTES RIVER DRAINAGE BASIN.

Des Moines River rises in the southern part of Minnesota and flows 
sotith and southeast, entering the Mississippi near Keokuk, Iowa. Its 
principal tributary is Raccoon River, which enters the Des Moines at 
the city of Des Moines. Des Moines River is the largest river of Iowa 
and affords numerous good opportunities for the development of water 
power. As it drains a large area, it is a natural recipient of the sew­ 
age of many towns. The United States Geological Survey maintained 
stations for a short time at Des Moines on Des Moines and Raccoon 
rivers. These were after a time discontinued and a permanent sta­ 
tion was established at Keosauqua, Iowa.

The total drainage area of Des Moines River is 14,717 square miles. 
Its drainage above the mouth of Raccoon River is 6,462 square miles, 
while that of the Raccoon at its confluence with the Des Moines is 
3,677 square miles.

During 1903 stations were maintained in Des Moines River drain­ 
age basin on Des Moines River at Keosauqua, Iowa, and at Des Moines, 
Iowa, and on Raccoon River at Des Moines, Iowa.
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DES MOINES RIVER AT KEOSAUQUA, IOWA.

This station was established May 30, 1903, by F. W. Hanna. It is 
located at the county bridge one-fourth mile above the old dam site and 
Government locks. The standard chain gage has the zero of its scale 
1 foot to the left of the sixth strut from the right end of the second 
span from the right end. of the bridge. The length of the chain from 
the end of the weight to the marker is 36.80 .feet. The gage is read 
twice each day by Oscar McCrary. Discharge measurements are made 
from the downstream side of the four-span bowstring truss bridge, 
to which the gage is attached. The initial point for soundings is 
marked zero on the hand rail on the left bank. This is the edge of 
the west abutment. The channel is straight for 1,000 feet above 
and below the station and has a width between abutments of 614 
feet, broken by 3 piers. The right bank is high and rocky and is 
not subject to overflow; the low alluvial bank on the left side is sub­ 
ject to overflow at extremely high stages. The bed of the stream is 
regular in' shape and is composed of sand and gravel on the left and 
of rock on the right side. A slight shifting of the sand occurs at 
flood stages. Bench mark No. 1 is a cross on the bridge-seat stone 
at the northeast corner of the bridge. Its elevation above gage datum 
is 30.11 feet, and above sea level is 618 feet, as determined from the 
Iowa State geological survey bench mark in front of the Keosauqua 
railroad station. Bench mark No. 2 is located on a rock cliff on the 
right bank of the river south of the road leading across the highway 
bridge and at a distance of 120 feet from the east end of the bridge. 
It consists of a notch chiseled into the ledge of rock. Its elevation 
above gage datum is 36.25 feet. A third bench mark is located on the 
top of the guard rail, 2 feet east of the zero of the gage. Its elevation 
is 36.60 feet above gage datum.

The observations at this station have been made under the direction 
of E. Johnson, jr., district hydrographer.

Discharge measurements of Des Moines River at Keosauqiia. Iowa, in 1903.

Date.

May 30. ________ ............

July 10 ._._...._...__._.._.

October 17 - - - .
November 20 _ . . _ _
December 12 .........

Hydrographer.

F. W. Hanna _.........._.-.

 do .. . .......

E. C. Murphy.---.-......-..

F. W. Hanna .......---..-..

. do _ ---------

_._._do _.........._..__...._.

do

.....do . . .........._.......

Gage 
height.

Feet. 

15.70

10.68

3.73

2.60

5.16

4.00

1.80

.68

Discharge.

Second-feet. 

50, 803

35, 383

8,111

5,146

13, 920

9,564

2,894

1,455
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Mean daily gage height, in feet, of Des Moines River at Keosa uqua, loiva, for 1903.

Day.

1.. .................................
2.. .................................
3 ..... ...... ..... ....
4.. ........................ .........
5.   .-    .   .    --.  ..  
6.            ...................
7..... ..............................
8.....  ......... _.,_    ..........
9........ ...........................
10..................................
U.. .................................
\2... ...................... ...^......
l^.. .................................
U.. ................................
15..            ...... :...... .....
16.. ............................. ....
17..... .......................... ...
18.... ...............................
\^. ..................................
20....... ............................
21................. ............. .....
22.. ................................ .
23.. ...... ...........................
2i.. ............................. .
25
26. ............. ....................
27
28..................................
^S>. ..................................
^)....... ............................
3i. ................. .. .

May.

13 10
15.35
22.90

June.

27.70
37.10
24.85
21.70
19.95
17.90
15.60
14.00
13. 75
12.00
10.50
10.00
8.85
7.15
6.45
5.85
5 30
4 90
4.80
5.30
6.30
6.75
7 05
7.15
6 90
5.85
5.30
5.10
5.00
4.45

July.

4.05
3.75
3.80
5.15
5.50
5.50
5.10
4.50
4.30
3.90
3.90
4.00
4.60
5.60
6.10
6.10
5.70
5.30
5.00
5.10
5.70
6.20
6.30
6.20
5.40
4.70
4.30
4.00
3.80
3.70
4.20

Aug.

4.30
3.85
3.90
3.80
3.85
4.35
4.90
5.35
490
4.60
4.30
4.60
4.30
4.00
3.80
3.70
3.70
4.00
4.30
4.40
4.30
4.00
2.90
2.60
3.40
2.20
3.00
 6.30
8.10
9.70

10.20

Sept.

9.00
7.50
5.10
3.90
3.60
3.20
3.00
2.90
4.10
7.40
7.30
5.00
5.00
4.50
4.60
4.70
5.20
5.40
5.20
5.30
5.50
5.80
6.00
6.20
6.20
6.00
5.70
5.30
5.90
4.60

Oct.

4. 35
5.55
5.25
5.05
4.40
4.15
5.90
5.05
4.45
4.80
4.85'
4.55
4.10
3.85
3.70
3.95
4.00
3.85
3.75
3.65
3.55
3.40
3.25
3.10
3.05
2.95
2.90
2.80
2.80
2.70
2.65

Nov.

3.60
3.60
3.50
2.50
2.50
2.50
2.50
2.40
2.30
2.30
3.30
2.25
2.10
2.10
2.10
2.00
2.00
1.95
1.90
1.65
1.40
1.50
1.50
1.50
1.50
1.50
1.40
1.50
1.50
1.50

Dec.

1.50
1.40
1.30
1.10
.65
.50
.60
.70
.60
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.60
.65
.60
.55
.50
.45
.45
.40
.40
.40
.35
.35

Rating table for Des Moines River at Keosauqua, Iowa, from May 29 to December
31, 1903.

Gage 
height.

Feet.

0.0

.1

.2

.3

.4

.5

.6

. 7

.8

.9

1.0

1.1
-1.2

Discharge.

Second-feet.

1,030

1,060

1,100

1,150

1,210

1,280

1,360

1,450

1,550

1,660

1,780

1,910

2,050

Gage 
height.

Feet.

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2. 1

2.2

2.3

2.4

2.5

Discharge.

Second-feet.

2.200

2,360

2,530

2,710

2,900

3,100

3,310

3, 530

3,760

4,000

4,250

4,510

4,780

Gage 
height.

Feet.

2.6

2. 7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Discharge.

Second-feet.

5,060

5,340

5,630

5,920

6,220

6, 520

6,830

7,150

7, 470

7,800

8,130

8,460

8,800

Gage 
height.

Feet.

3.9

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4 «w 
. *

4.8

5.0

Discharge.

Second-feet.

9,140

9,490

9,840

10, 200

10, 560

10, 930

11,300

11,670

12, 040

12, 410

13,150

Tangent above 4.4 feet gage height. Differences above this point, 370 per tenth.
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Estimated monthly discharge of Des Moines River at Keosatiqua, Iowa, for 1903. 

[Drainage area, 14,291 square miles.]

Month.

May 29-31__ _ ._._ __.___,_ ...
June ._ -_... .. ...
July .............. ...........

October ___ _.,. _ . . . .. . . . .

December l-5«-.--,. ._.-..-..

Discharge in second-feet.

Maximum.

79, 380 

97, 140 

17, 960 

32, 390 

27, 950 

16, 480 

5,060 

2,530

Minimtim.

39, 420 

11,115 

8,460 

4,000 

5,920 

5,200 

2,360 

1,405

Mean.

56, 748 

34, 425 

12, 735 

11,584 

14, 313 

9, 445 

3,608 

2,081

Run-off.

Second- 
feet per 
square 
mile.

3.97 

2.41 

.89 

.81 

1.00 

.66 

.25 

.15

Depth in 
inches.

0.44 

2.69 

1.03 

.93 

1.12 

. 76 

.28 

.03

a Eiver frozen December 6-31. 

DES MOINES RIVER AT DES MOINES, IOWA.

This station was established October 2, 1902, by K. C. Kastberg, 
assisted by J. C. Stevens. It was discontinued August 1,1903. The 
station was located at the Walnut Street Bridge, one-fourth mile below 
the Edison Power and Light Company's dam and one-fourth mile 
above the forks of Des Moines and Raccoon rivers. The United States 
Weather Bureau gage is a 2 by 10 inch vertical plank attached to the 
west tubular pier of the Locust Street Bridge, about 300 feet above the 
Walnut Street Bridge. The observer was E. T. Blagburn. Discharge 
measurements are made from the upstream side of the footway of the 
Walnut Street Bridge. The initial point for soundings is the face of 
the masonry abutment at the right-bank end of the bridge. The 
channel is straight for 1,200 feet above and below the station. At 
high stages the current is very swift. Above the station a sand bar 
covered with willows affects the velocity of the current at low stages. 
Both banks are high and are supported «by retaining walls. The bed 
of the stream is composed of sand and gravel and is permanent. 
Bench mark No. 1 is on the north wing of the east abutment of the 
Court Avenue Bridge. Its elevation is 26.69 feet above the zero.of the 
gage and 25.81 feet above the city datum. Bench mark No. 2 is the 
south wing of the west abutment of the Walnut Street Bridge., Its 
elevation is 28.09 feet above gage datum and 27.2 feet above the city 
datum. Bench mark No. 3 is on the south wing of the west abutment 
of the Locust Street Bridge. Its elevation is 27.8 feet above the zero 
of the gage and 26.924 feet above the city datum.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.
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Discharge measurements of Des Moines River at Des Moines, Iowa, in 1902.

Date.

October 20 .................
November 12. ... _. --....

November 15 . .... . . .. .

Hy drographer .

J. C. Stevens . _---.-.-.

K. C. Kastberg--... ----------

.....do -._---.-._   --__-.--

Gage 
height.

Feet. 

7.10

3.05

5.00

Discharge.

Second-feet. 

5, 796

1,714

3,417

Discharge measurements of Des Moines River at Locust street, Des Moines, Iowa,
in 1903.

Date.

May SI-... ....--..-.-..-...
June 3 - _ _ _ - - . --._-.-----.

July 9____-__. ___-___-_-.-_.

Hydrographer.

K. C. Kastberg-----.---.---.

F. W. Hanna ...............

.....do _.-_-_.---.-__   ---_

E. C. Murphy ---------------

Gage 
height.

Feet. 

7.70

7.25

16.57

4.97

Discharge.

Second- feet. 

8,550

  6,752

22, 101

4,042

Mean daily gage height, in feet, of Des Moines River at Des Moines, Imca,for 1902.

Day.

!_._.... ......
o

3...-. ........
4. _..._.._....
5. .__...-._...
6. __........._

8_. ......... __
9-_.. ........

10.   ...   
11. __..-.._.._.

Oct.

7.80
7.65
7.60
7.80

7.35
6.75
6.00
5.55
4.90
4.75

Nov.

3.05
3.65
3.85
3.75
3.55 
3 40
3.35
3.30
3.20
3.10
3.10

Dec.

3.70
3.55
3.65
3.60
3.40 
3.05
2.50
2.70
2.60
3.50
3 40

Day.

12
13.. .......  
14.. ......... _
15       
16........   . 
17..    .  
18............
19.... .._,_...
20............
21
22

Oct.

4.60
4.35
4.10
4,20 
4.20
9.80

10.30
7.65
6.20
5^25

Nov.

3.05
3.00
3.35
5.00
5.45
6.75
7.40
7.75
7.35
7.05
fi 7t\

Dec.

2.50
2.70
2.80
2.80
2.80 
2.70
2.70
2.65
2.55
3.90
4 60

Day.

23............
24        
25       
26
2r.... ........
28
29............
30............
31        

Oct.

4.70
4.20
4.05

3.65 
3.45
3.30
3.25
3.15

Nov.

6.30
6.05
5.65
5.15
4.80 
4.50
4.20
3.90

Dec.

4.50
4.90
4.70
4.60
3.95 
3.45
3.45
3.20
2.95

Mean daily gage height, in feet, of Des Moines River at Locust street, Des Moines,
Iowa, for 1903.

Day.

\.. ............................. .
O

3.    ......     _    _  __   _
4---..---....-...  .. ...
5..- .    -    .. .. .. _. ..
6   .-         ..     _ .
7-------.----. ... . .
8... ..............................._
9.   .       ....       ..   .

10.-....................  ....... .
11. ...... ...... -...__       _.._ ..
12.............-   .... .. ..

Jan.

2.75
3.70
2.70
9 *»K

2.45
2.30
2.70
2.85
2 Aft

2.30

2.20

Feb.

1.85
1 80
1.80
i cm
1.95
1.90
1 80
1.80
1.85
1.85
1.90
1.85

Mar.

4.50
4.30
4.40
425
4.15
4.40
4.50
4.30
t; if»

6.40
7.05
8.25

Apr.

5.20
5.10
5.05
n in
5.00
4.90
4.75
4.70
4 60
4 45
4 30
4.15

May.

4.05
4.10
4.70
t; in
5.25
S 9K

5.10
4.80
4 60
4 40
4.10
5.90

June.

19.65
18.25
16.50
It! "Si

14.50
13.60
13.15
12.80
11.10
10.05

9 10
8.15

July.

5.05
7.70
7 A!\

6.65
5.95
t; fin
5.20
5.10
t; nn
5.35
6.50
8.00

Aug.

4.65
4 40
4.55
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Mean daily gage height, in feet, of Des Moines River, etc. Continued.

Day.

13.   -         -      -    .  
14.... ............................. ..
15.---.------  ..  ..    . --...
16. ...... ....... ....._....-........ .
ir_ ..................................
18. ....... ......................... ..
19-..  .-....-............-   ......
20..    ._      ..    -      
21.-..  -    . -... . ......
23
23.   ...    .... ...... ............
24.    .-. ..   .................
25-....   ........ ........ .... ......
26..  . --.   .... ................ ..
yi. ..................................
28...... ....  .    ................
29-.   .   ...... ................
80..   .   . ......................
31..      -. ..   ...........

Jan.

2.10
2.10
2.00
2.00
1.95
1.90
1.90
1.90
3.00
2.00
1.95
1.90
1.90
1.85
1.85
1.80
1 t\

1.85
1.90

Feb.

1 80
1.85
1.90
1.80
1.75
1.60
1 45
1.80
i 1^

1.35
1.35
1.50
1.70
1.85
3.10
3.70

Mar.

8.75
8.85
8.10
7.70
7 45
1 9f.

7.30
7.80
7.15
6.90
6.55
6.10
5.90
5.65
5.60
5.55
5 KK

t\ d&

5.80

Apr.

4.10
5.35
5.05
4.90
4.80
4.60
4.85
4.95
5.10
5.35
5.35
5.05
4.70
4.40
4.20
4.05
3 <K

3.90

May.

7.60
8.75

10.00
10.30
9.85
8.80
8.85
7.30
6.95
8.05
8.40
8.30
8.50
9.25

14.12
19.71
20 44
22 88
31.55

June.

7.90
7.70
7.55
6.10
5.60
5.50
6.00
5.90
6.15
6.85
6.80
6.50
6.15
5.80
5.95
5.15
4.75
4.45

July.

8.35
7.95
7.60
7.00
6.45
6.75
7.45
8.35
8.30
7.55
6.75
5.90
5.55
5.10
4.95
4.65
4.95
4.90
4.80

Aug.

RACCOON RIVER AT DES MOINES, IOWA.

This station was established November 18,1902, by K. C. Kastberg, 
assisted by J. C. Stevens. It was discontinued May 31, 1903, on 
account of backwater from Des Moines River. The station was 
located at the South Ninth street highway bridge 1 mile south of the 
town. This bridge makes an angle of about 19° with the normal to 
the direction of the current. The gage rod as originally established 
consisted of a stadia rod. It was attached to an overhanging willow 
tree 200 feet below the bridge. This gage was replaced by a perma­ 
nent one fastened to the south abutment and consisting of a heavy 
plank spiked to the coping. Its zero was placed at the same elevation 
as that of the original gage.

The gage was read once each day by E. T. Blagburn. Discharge 
measurements were made from the South Ninth street highway bridge. 
The initial point for soundings is the face of the south abutment. 
The channel is straight for 800 feet above and for 500 feet below the 
station. The right bank is the railroad embankment and does not 
overflow. The left bank overflows at extreme stages. The bed of 
the stream is. sandy and slightly shifting. The bench mark is a crow's- 
foot on the top of the south abutment of the bridge. Its elevation is 
28.80 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

The following discharge measurement was made by K. C. Kastberg 
in 1903:

March 17: Gage height, 8.05 feet; discharge, 6,082 second-feet. 

IRE 99 04  3



34 STREAM MEASUREMENTS IN 1903, PART III. [NO. 99.

Mean daily gage height, in feet, of Raccoon River at South Ninth street, Des 
Moines, Iowa, for 1903.

Day.

I.. ........... ....
2... .......... ....
3.. ............ ...
4^..... ........ ....
5.. ............ ...
6.... ...... ...... . 
7....  ......... .
8................. 
9.................

10.................
11--          
12
13................. 
H...  ........... 
15.................
16....  ..........

Jan.

5.15
5.30
4.55
4.40
4.45
4.35 
3.75
4.00 
3.90
3.90
3.90
3.95
3.70 
3.50 
3.45 
3.30

Feb.

2.95
3.90
2.90
2.95
3.05
3.05

3.00 
3.00
2.90
2.95
3.15
3.30

3.65 
3.50

Mar.

5.45
5.70
5.20
5.25
5.15
5.80 
5.60
5.40 
6.00
6.90
r.65
8.80
9.15 
9.10 
8.45 
8.15

Apr.

5.80
5.80
5.75
5.70
5.60
5.55 
5.35
5.20 
5.00
4.95
5.05
5.00
4.a5 
6.55 
6.00
Ii RFi

May.

5.75'
5.90
5.80
6.10
6.20
6.05 
5.70
5.50 
5.35
5.20
5.10
6.05
8.00 
9.40 

10.55 
10.85

Day.

17.. ........... ...
18-.   ..   . ..
19. ..........._...
SO  .    ..  
21  ...     -
22-..  ..........
23........ ........
24....    ........
OK

9!fi

27
38  -    -   
29................ 
30................ 
31      -    

Jan.

3 25
3.40
3.55
3.30
3.30
3.35 
3.45
3.45 
3.40
3.35
3.25
3.10
3.00 
3.05 
3.20

Feb.

3.80
4.30
3.95
3.75
3.40
3.45 
3.65
3.80 
3.95
4.05

5.60

Mar.

8.05
7.90
7.80
7.85
7.65
7.50 
7.35
7.10 
6.60
6.40
6.a5
6.20
6.10 
6.05 
5.85

Apr.

5.30
5.15
5.50
5.40
5.70
5.90 
5.65
5.30 
5.10
4.80
5.00
5.05
5.30 
5.45

May.

10.20
9.60
9.15
8.30
7.80
9.35 

11.30

15.00
19.80
20.10 
23.00

MISCELLANEOUS MEASUREMENTS IN THE DES MOINES RIVER 
DRAINAGE BASIN.

Des Moines River was measured at Ottumwa, Iowa, September 17, 
1903, by F. W. Hanna, hydrographer. It had a discharge of 14,913 
second-feet; the water surface was 18.3 feet below the floor of Market 
Street Bridge.

MISSOURI RIVER DRAESTAGE BASIN.

Missouri River is formed by the junction of Jefferson, Madison, and 
Gallatin rivers at Three Forks, Mont. Of its tributaries, Osage River 
rises in the eastern part of Kansas, flows east, and enters the Missouri 
below Jefferson City, Mo. Big Sioux River drains the extreme eastern 
part of South Dakota and flows south into the Missouri at Sioux City, 
Iowa. Niobrara River drains the extreme northern part of Nebraska 
and flows east into the Missouri at Niobrara, Nebr. Yellowstone River 
has its source in a lake of the same name in Yellowstone National Park, 
from which it takes a general northeasterly course and flows into the 
Missouri near the Montana-North Dakota boundary. Its principal 
tributaries are Powder River, of which Clear Creek and Piney Creek 
in Wyoming are small tributaries near its headwaters, and the Big­ 
horn, which drains northeastern Wyoming and of which the Shoshone 
is a tributary. Milk River rises on the divide in the northwestern part 
of Montana, flows northeast into Canada and then, with a general east­ 
erly course, flows back into Montana, emptying into the Missouri in 
the northeastern part of the State. Musselshell River rises in Meagher 
County, in south-central Montana, flows east, then north into the Mis­ 
souri, about 100 miles above the mouth of Milk River. Marias River 
rises on the divide in the northwestern part of Montana and flows east 
into the Missouri. Two Medicine, Creek is a tributary near its, head-
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waters. West Gallatin River, the longest fork of the Gallatin, rises in 
Yellowstone Park and flows north to its junction at Three Forks, 
Mont., with the Madison and Jefferson rivers. Middle Creek is a small 
tributary of East Gallatin River. Madison River rises in Yellow- 
stone Park and flows north parallel to the West Gallatin. Jefferson 
River is formed by Beaverhead and Big Hole rivers. Its tributaries 
drain extreme southwestern Montana. Gasconade River rises in the 
Ozark Mountains in southern Missouri and flows northeasterly into 
Missouri River; it has excellent water-power facilities; its total drain­ 
age area is 3,466 square miles, and its drainage area at Arlington is 
2,725 square miles. The following is a list of the stations in the Mis­ 
souri River drainage basin:

Gasconade River near Arlington, Mo.
Little Piney Creek near Arlington, Mo.
Big Piney Creek near Hooker, Mo.
Osage River at Ottawa, Kans.
Big Sioux River near Watertown, S. Dak.
James River at Lamotire, N. Dak.
Niobrara River near Valentine, Nebr.
Elk Creek, near Piedmont, S. Dak.
Bos Elder Creek at Black Hawk, S. Dak.
Rapid Creek at Rapid, S. Dak.
Spring Creek at Blair's ranch, near Rapid, S. Dak.
Battle Creek at Hermosa, S. Dak.
Cheyenne River at Edgemont, S. Dak.
Belle Foiirche River at Belle Fourche, S. Dak.
Red Water River at Belle Fotirche, S. Dak.
Red Water River at Minnesela, S. Dak.
Spearfish River at Toomey's ranch, near Spearfish. S. Dak.
Cannon Ball River at Stevenson, N. Dak
Heart River near Richardton, N. Dak.
Knife River at Broncho, N. Dak.
Little Missouri River at Medora, N. Dak.
Little Missouri River at Camp Crook, S. Dak.
Clear Creek at Buffalo, Wyo.
Piney Creek at Kearney, Wyo.
Crtiez ditch near Story, Wyo.
Prairie Dog ditch near Story, Wyo.
Tongue River at Dayton, Wyo.
Shoshone River near Cody, Wyo.
Shoshone River (South Fork) at Marqtiette, Wyo.
Grey Bull River at Meeteetse, Wyo.
Bighorn. River near Therraopolis, Wyo.
Yellowstone River at Glendive, Mont.
Yellowstone River near Livingston, Mont.
Beaver Creek near Ashfield, Mont.
Beaver Creek overflow near Bowdoin, Mont.
Milk River at Malta, Mont.
Harlem canal (head of) near Zurich, Mont.
Paradise Valley canal near Chinook, Mont.
Fort Belknap canal at Yantic. Mont.
Milk River at Havre, Mont.
Musselshell River near Shawmut, Mont.



36 STREAM MEASUREMENTS IN 1903, PART III. [NO. 99.

Marias River near Shelby, Mont.
Two Medicine Creek at Mid vale, Mont.
Sun River near Augusta, Mont.
Missouri River at Cascade, Mont.
Missouri River near Townsend, Mont.
Gallatin River at Logan, Mont.
West Gallatin River near Salesville, Mont.
Middle Creek near Bozeman, Mont.
Madison River (including Cherry Creek) near Norris, Mont.
Jefferson River near Sappington, Mont.

GASCONADE RIVER NEAR ARLINGTON, MO.

This station was established April 11, 1903, by I. W. McConnell. 
It is located about 2 miles below Arlington, at the foot of the first 
bluff near the river on the right bank below the city. The gage is a 
vertical 2 by 4 inch rod 16 feet long, fastened to a leaning willow tree. 
It was read once each day during 1903 by C. B. Louzader. Discharge 
measurements are made from a cable and boat, with distances marked 
on a tag wire. On account of the cable being washed away by floods 
an apparatus for raising and lowering the cable was established 
November 28, 1903. The elevation of the gage was verified at this 
time. The initial point for soundings is a blazed white-oak tree 50 
feet up the bank from the gage in the line of the cross section. The 
bench mark to which the gage is referred is on the same tree and is at 
an elevation of 27.2 feet above the zero of the gage. The channel is 
straight for 500 feet above and 2,000 feet below the station. The cur­ 
rent is swift. The right bank is high and wooded to the edge of the 
cliff, which rises for a vertical distance of 200 to 250 feet. The left 
bank is low, but not likely to be overflowed except at extreme flood 
stages. The bed of the stream is of gravel and bed rock, with occa­ 
sional bowlders, and is not likely to shift. There is but one channel 
at all stages. At ordinary stages the water is about 10 feet deep.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district" hydrographer.

Discharge measurements of Gasconade River near Arlington, Mo., in 1903.

Date.

April 18.... ................

May 9..._. ............. ....
June 25 ..______.__..______.
July 33_...._. ..............
August 28. ..-....- ____----

October 20 ....... ____...___

Hydrographer.

W. A. Luther.. ....... ._.....
R.S.Webster ......_........
F. W.Hanna ....... .........
.....do....   . ......   ...
.....do -___-.     .--._    _
.....do -   _.----  _.  
.....do ......................
.....do ......................
.....do ...._......._.........

Gage 
height.

Feet. 

6.10

4.38
5.50
2.94
2.84
3.42
3.40
2.40
3.20

Discharge.

Second-feet. 

4,606

3,460

3,857
1,095

1,043

1,446

1,371

895

1,109
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Mean daily gage height, in feet, of Gasconade River near Arlington, Mo., for 1903.

. Day.

1... .........................
2...   ......... ....... -----
9. ...................... .....
i. ...........................
^>...... ......................
6 .....
1. ..................... ......
8.... ........................
9.. ...................... ....

10   -.    -    - --   
11   ........................
^Z... ................... ......
^S.... ........................
U........ ......... ....... ....
15.... ................... .....
IQ.... ..................... ...
If.... ........................
IS.... ........................
W.... ........................
i?n

21.   .  ._....._--..- ......
22
23
24....... ......... ............
25
26-__-_  ....................
27..-........  .............
28
W.... ........................
30... ....................... -
31                    

Apr.

5.10
7.40
9.40
9.50
8.00
6.90
6.20
5.80
5.90
5.40
5.10
4.90
4.70
4.50
4.30
4.20
4.10
4.00
3.90

May.

3.80
3.70
3.60
3.50
3.50
3.80
3.90
4.20
4.40
4.30
4 30
4.00
4.00
4.10
4.60
6.90
6.50
6.40
6.60
7.40
7.40
8.30
9.10
8.00
6.80
6.10
5.60
5.20
5.20
6.00

15.00

June.

14.80
13.60
14.70
13.40
13.50
11.00
9.00
8.20
7.30
6.60
6.10
5.60
5.30
5.00
4.80
4.60
4.40
4.30
4 20
4.00
3.90
4 60
9.50
6.70
5.60
5.00
4.60
4 40
4.30
4.00

July.

3.90
3.70
3.60
3.50
3.40
3.30
3.20
3.20
3.10
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
2.90
2.90
3.90
3.90
2.90
2.90
3.30
5.00
4.50
3.90
3.60
3.30
3.30
3.10

Aug.

3.00
3.30
3.90
3.00
3,90
2.90
4.50
3.80
3.50
4.70
6.70
5.00
7.20
8.70
6.50
5.40
4.70
4.20
3.90
3.70
3.70
3.40
3.30
3.10
3.00
2.90
2.90
3.80
2.80
2.80
2.80

Sept.

2.70
2.70
2.60
2.60
2.50
2.50
2.40
2.40
2.90
3.50
3.30
3.20
3.10
6.80
5.40
5.20
4.80
5.30
4.50
4.20
4.00
3.70
3.50
3.30
3.20
3.10
3.00
2.90
2.90
3.80

Oct.

2.80
2.80
2.80
3.10
3.00
3.00
7.50

11.30
8.00
6.60
5.50
4.90
4.50
4.20
4.00
3.80
3.70
3.60
3.50
3.40
3.30
3.20
3.10
3.00
2.90
2.80
2.80
2.70
2.70
2.70
2.70

Nov.

2.70
2.70
2.70
2.90
2.80
2.70
2.70
2.60
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2 50
2.50
2 50
2 50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50

Dec.

2,50
2.40
2.40
2.40
2.40
2.40
3.30
2.30
 2.30
2.30
2.30
2.30
2.40

' 3.40
2.30
2.30
2.30
2.30
3.30
2.30
2.30
2.80
2.30
2.60
2.70
2.50
2.60
3.30
3.30
3.10
3.00

Rating table for Gasconade River near Arlington, Mo., from April 12 to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

2.2

2.3

2 4

2.5

2.6
2.7-

2.8

2.9

Discharge.

Second-feet.

865

874

884

902

928

962

1,004

1,054

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3. 7

Discharge.

Second-feet.

1,112

1,176

1,246

1,338

1,404

1,493

1,584

1,680

Gage 
height.

Feet.

8.8

3.9

4.0

4.1

4.2

4.3

4.4

4.5

Discharge.

Second-feet.

1,780

1,884

1,993

2,104

2,220

2,340

2,464

3,590

Gage 
height.

Feet.

4.6

4.7
4.8
4.9
5.0

Discharge.

Second-feet.

2,716

2 843

2,968

3,094

3,220

Tangent at 4.5 feet gage height. Differences above this point, 126 per tenth.
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Estimated monthly discharge of Gasconade River near Arlington, Mo., for 1903.

Month.

April 12-30.... .____.._..__.___._____.
May ---------_---.--__--.___._-____..
June ...... ............ ... . . . ....
July . ......._.._ ..... ... .
August _ . _ . . . --.. -_.-__.-____._ ..
September . . ............. . .... ..
October ..._ _ - _ _ ...................
November..,.. .. ....... ...... . ..
December ....... _-_..___._._.__, . .

Discharge in second-feet.

Maximum.

8,890 
15, 820 
15,568 
3,220 
7,882 
5,488 

11,158 
1,054 
1,332

Minimum.

1,884 
1,492 
1,884 
1,054 
1,004 

884 
962 
902 
874

Mean.

4,174 
4,105 
5,824 
1,374 
2,196 
1,690 
3,246 

921 
931

Total in 
acre-feet.

157, 300 
352, 407 
346, 552
84, 484 

135, 027 
100, 562 
138, 101 
54, 803 
57, 245

LITTLE PINEY CREEK NEAR ARLINGTON, MO.

This station was established April 10, 1903, by I. W. McConnell, 
and was discontinued August 21 because it was found to be influenced 
by back water from the Gasconade and on account of the small size of 
the stream, which flows through a territory the character of which is 
very similar to that of Gasconade River itself.

The station was located half a mile above the point where the Little 
Piney joins the Gasconade. The measurements were made from a 
boat and tag wire, and the gage consisted of a vertical pine rod gradu­ 
ated to feet and tenths, and was read daily by Charles Courson. The 
initial point for soundings was at the edge of a vertical rock cliff on 
the right bank, about 70 feet from the water's edge. The bench mark 
consisted of a nail in the root of a tree on the right bank. This was 
13.92 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Little Piney Creek near Arlington, Mo., in 1903.

Date.

April 16....................
April 25....................
May 9.......-.---.-.......,
June 24 .... ... .......
July 23...... -..-....-..-...

Hydrographer.

I. W. McConnell ............
R. S. Webster..... ..........
W. A. Luther.... _-._-------
F. W. Hanna ...............
.....do ......................

Gage 
height.

Feet. 

4.05

3.50
3.20
3.30
2.70

Discharge.

Second-feet. 

504

289
200

265

97



HOYT.] MISSOURI RIVER DRAINAGE BASIN. 39

Mean daily gage height, in feet, of Little Piney Creek near Arlington, Mo., for
1903.

Day.

1.. ....... .... .... .
t. ........ .... .
3.....................
4. ............. .
5. ........ ... .
6..............

8......... ....
9.....................

10.....................
11.....................
12
13.............. ...
14. ....................
15.....................
16.....................

Apr.

.......

.......
---..,-
.......

2.50
5.90
5.50
4.90
4 00

May.

3.20
3.20
3.20
3.30
3.60
3.40
3.30
3.30
3.30
3.30
3.40
3.40
3.60
3.50
3.20
3.20

June.

10.20
10.20
10.80
10.00
8.00
5.20
4.30
4.10
3.80
3.70
3.60
3.60
3.50
3.50
3.50
3.50

July.

2.90
2.90
2.90
2.90
9 on

2.90
o 80

2.80
2.70
2.70
2.70
2.70
2.70
2.70
2.70
2 7(1

Day.

17....................
18....................
19....................
20....................

22
23....................
24... ........... ......
25....................
26....................
27....................
28....................
29... ............ .....
30........ ............
31. .....--...--..--...

Apr.

3.80
3.60
3.60
3! 90
3 en

3 40
3 40

3.40
3.40
3.40
3.40
3.40
3.30
3.30

.......

May.

3.50
3.40
3.40
3.90
4 50
4 90

5 nn

3.40
3.40
3.40
3.40
3.40
3.50
3.80
9.60

June.

3.40
3.40
3.30
3.30
Q w\

4 00

3.80
  3.30

3.20
3.20
3.10
3.10
3.00
3.90

... ....

July.

2.70
2.70
2.70
2.70
2 7(1

2.70
2 7H

2.70
2.70
2.70
2.70
2.70
2.70
2.70
2.70

Rating table for Little Piney Creek near Arlington, Mo., from April 12 to August
1, 1903.

Gage 
height.

Feet.

2.5

2.6

2.7

2.8

2.9

3.0

3.1

Discharge.

Second-feet.

58

76

96

118

142

168

196

Gage 
height.

Feet.

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Discharge.

Second-feet.

225

255

286

318

350

383

416

Gage 
height.

Feet.

3.9

4.0

4.1

4.2

4.3

4.4

4.5

Discharge.

Second-feet.

450

484

519

554

590

626

663

Gage 
height.

Feet.

4.6

4.7

4.8

4.9

5.0

5.1

5.2

Discharge.

Second-feet.

700

738

776

815

854

894

934

Tangent at 5 feet gage height. Differences above this point, 40 per tenth. 
Limits of accuracy are 2.70 and 4.00. Above and below, table is approximate.

Estimated monthly discharge of Little Piney Creek near Arlington, Mo., for 1903.

Month.

April 12-30. __.__._.._______.--______-
May -.._.-.-.-.-.---_____-..--._----.
June ............... . . . ...........
July .................................

Discharge in second-feet.

Maximum.

1,214 

2,694 

3,174

142

Minimum.

58 

225 

142 

96

Mean.

422 

413 

746 

106

Total in 
acre-feet.

15, 903 

25,394 

44, 390 

6,518
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BIG PINEY CREEK NEAR HOOKER, MO.

This station was established on April 12, 1903, by I. W. McConnell, 
and was discontinued August 22 on account of its being influenced by 
back water from the Gasconade. No station was reestablished 011 
this stream, as its drainage basin is similar to that of the Gasconade.

The station was located half a mile above the wagon ford at Hooker, 
Mo., and 2 miles above the mouth of the stream. The measurements 
were made from a boat and tag wire. The gage was an oak timber 
securely fastened to an overhanging tree and graduated to feet and 
tenths. It was read daily by P. H. Hooker. The initial point for 
soundings was a tree at the water's edge on the left bank, to which 
the tag wire was attached. The bench mark consisted of a spike 
driven in the tree near the gage. The head of this spike is 18.70 feet 
above the zfero of the gage.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrogjapher.

Discharge measurements of Big Piney Creek near Hooker, Mo., in 1903.

Date.

April 19.................. .

April 25 _ . . _ . ... ........ .

May 9 .-.._-___-_______-,_ .

June 26 _.-.___-_.__..._____

July 22... .......... -. _. .

Hydrographer.

E. S. Webster-., ............
._.._do  -.._-__-.--.-._.-
.....do......................
F. W. Hanna-. .--_..._.- .....
.....do .--.--..-.-..-.. -----

Gage 
height.

Fret. 

2.90

2.33

2.18

2.70

1.70

Discharge.

Second-feet. 

1,151

633

640

956

397

Mean daily gage height, in feet, of Big Piney Creek near Hooker, Mo., for 1903.

Day.

1 ............ .....
2. ................
3. ................
4. ......__........

6.................

8. ....... ........ .
9. ._.......___.... 

10..... ._...._.....
11 .................
12
13. ................
U. ................
15. ............. ...
16. ................

Apr.

----- -

2 60
3.50
4.30
4.00
3.80

May.

2.00
2.00
2.00
2.00
2.10
2.20
2.20
2.30
2.10 
2.10
2.10
2.20
2.20
2.40
3.10
3.30

June.

8.10
7.10
6.90
5.70
5.40
5.20
4.30
4.20
3.90 
3.70
3.20
2.90
2.60
2.60
2.60
2.50

July.

2.30
2.10
2.00
2 00
2.00

Aug.

1.60
1.60
1.60
1.60
1.70
1.70
1.60
1.70
1.80 
2.00
2.00
2.10
4.30
5.40
3.90
3 °0

Day.

17. ... ............
18 .... ............
19..... ..........
30-....--...-.....
21 .......__.__..._
S2.... ............
23.... ......_.....
 ^4

25.. ._---...._.... 
26---..--...-.....
27
28. ...............
29. .-_......--. ...
30... .............
31. ...............

Apr.

3.70
3.20
2.90
3.00
2.90
3.90
2.90
2.60
2.50 
2.40
2.30
2.30
2.30
2.20

May.

3.00
3.90
4.90
4.00
4.50
5.70
4.90
3.80
3.70 
3.70
3.50
3.10
3.20
4.30
6.90

June.

2.60
2.40
2. of)
2.40

......

July.

1.90
1.80
1.80
1.80
1.70
1.70
1.90
2.90
3.10 
2.00
1.90
1.80
1.70
1.70
1.60

Aug.

3.00
2.80
2.40
2.00
2.00
1.90

......
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Rating table for Big Piney Creek near Hooker, Mo., from April IS to August 22,
1903.

Gage 
height.

Feet.

1.6

1.7
1.8

1.9

3.0

2. 1

2. 3

Discharge.

Second-feet,

387

397

417

447

486

534

590

Gage 
height.

Feet.

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Discharge.

Second-feet.

654

725
802

884

970

1,059

1,150

Gage 
height.

Feet.

. 3.0

3.1

3.2

3.3

3.4

3.5

3.6

Discharge.

Second-feet.

1,242

1,334

1,426

1,518

1,610

1,702'

1,794

Gage 
height.

Feet.

3.7

3.8

3.9

4.0

Discharge.

Second-feet.

1,886

1,978

2,070

2,162

Tangent at 3 feet gage height. Differences above this point, 92 per tenth. 

Estimated monthly discharge of Big Piney Creek near Hooker, Mo., for 1903.

Month.

April -[2-BO... ........................
May .......... .-.-.. ...

June 1-20 .-..._._.__..-.-.__._.._.._.

July 12-31. ........._.................

August 1-22 ..... ......_..._.........

Discharge in second-feet.

Maximum.

2,438 

4, 830 

5,934 

1,334 

3,450

Minimum.

590

486 

725 

387 

387

Mean.

1,225 

1,482 

2,206 

530 

858

Total in 
acre-feet.

46, 165 

91,125 

87, 512 

21,025 

37,440

OSAGE a AT OTTAWA, KANS.

This station was established August 26, 1902, by W. G. Russell. It 
is located at the highway bridge near the center of the town of Ottawa, 
Kans. The gage is of the old wire type, with its scale spiked to the 
bridge floor. It is read once each day by W. H. Blacksten. Dis­ 
charge measurements are made from the highway bridge, to which the 
gage is attached. The bridge is somewhat oblique to the thread of 
the stream and has a total span between abutments of 135 fe^t. At 
low stages the discharge can be measured by wading at a short dis­ 
tance below the bridge. The channel is slightly curved and the 
current is swift. Both banks are high and the bed of the stream is 
rocky.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.

a Known also by the name Marais des Cygnes.
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Discharge measurements of Osage River at Ottawa, Kans., in 1903.

Date.

A.-pn\.S. ....................

Hy drog rapher .

W. G. Russell... . ...........
.....do ----------------------
E. C. Murphy ......_........

Gage 
height.

Feet. 

2.50

2.20

1.50

Discharge.

Second-feet.

783

681

32

Mean daily gage height, in feet, of Osage River at Ottawa, Kans.. for 1903.

Day.

1. .................. .
2.......... .........
3....................
4_. ......_.....-.... .
5...... ...... ........
6.... .......... ......
t.  ................
S...... ..............
9............... .... 

10--... ............._
11... ............. ...
12............ .
13............. ..
U  ............. .
15....................
16...................
IT....................
18.............
19...... ..............
ao.... ................
21..-. ........ .. ..
22............... ...
23...... ._ ___  .. ..
34   -      -_. ....
25.. .......... ...-   
26.. ....... ......... ..
27...... ........ .
28.... .......... .
29-............-- .,
30....    ....... ..... 
31....    ............

Jan.

2.10
2.10
2.10
2.10
2.30
2.10
3.00
2.40
2.10 
2.10
2.10
2. 00
2.00
2.00
2.00
3.00
2.00
3.00
2.00
2.00
1.90
1.90
1.90
2.00
1.90
2.00
2.10
2.20
3.30
2.20 
3.10

Feb.

2.00
2.00
2.10
2.00
2.00
2.00
2.00
1.90
1.90 
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
2.00
3.40
3.70
3.50
8.60

Mar.

5.30
3.90
3.60
2.50
2.50
3.10
4.SO
6.60
2.80 
3.60
3.90
3.20
2.80
3.50
2.40
2.40
2.30
2.30
2.40
6.40
4.00
2.70
2.50
2.50
2.60
2.60
2 <ifl

2.40
2.30
2.30 
2.30

Apr.

2.20
2 20
3.90
8.90
6.30
3.50
2.80
2.50
2.40 
2.80
6.20
4.20
2.70
3.70
3.00
2.60
2.40
2.30
3.30
3.30
2.30
2.20
2.20
2.10
3.10
2.00
9 fin
o fin
2.00
2.00

May.

2.00
2.00
2.00
2.00
2.00
2.10
2.20
2.30
3.20 
2.10
2.10
3.70
9.90
8.80
3.70
3.00
2.60
2.50
2.30
3.30
2.20
2.70
3.30

21.90
24.00
21.90
9.90

10.10
13.30
18.50 
22.60

June.

23.50
22.10
18.45
13.85
11.80
9.50
5.50
3.40
3.00 
2.90
2.70
2.50
3.40
2.40
2.30
2.30
2.30
2.20
3.30
2.40
2.60
2.30
2.10
2.00
2.00
3.40
2.40
2.30
2.10
2.00

July.

2.00
2.10
2.20
3.00
3.20
2.10
2.00
2.00
1.11 
1.60
1.00
2.10
3.00
1.10
1.10
2.07
2.00
2.00
1.10
1.80
1.60
1.60
1.50
1.50
1.50
1.50
1 40
1.40
1.40
1.40 
1.40

Aug.

1.40
1.60
6.60
3.20
1.90
8.55
7.60

10.80
10.30 
3.80
5.80
2.70
5.a5
9.70

13.30
15.90
8.65
3.30
2.50
2.30
2.20
2.10
3.00
1.90
1.90
1.80
1.80
1.70
1.70
If 70 
1.70

Sept.

1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.70
3.55
7.00
5.00
2.40
2.30
?, 30
2.10
2.00
1.90
1.80
1.80
1.70
1.70
1.70
1.70
1.60
1.60
1.60
1.60
1 f\f\

1.50
1.50

Oct.

1.50
1.60
2.00
2.30
2.00
1.80

30.50
21.50
11.30 
3.10
2.50
2.20
2.30

13.75
17.10
13.00
5.40
3.00
2.80
2.50
2.40
2.40
2.30
3.20
2.20
2.10
3.10
° nn

3.00
3.00 
4.20

NOT.

11.00
12.80
8.00
4.80
3.50
3.10
2.80
2.70
2.60 
2.50
3.40
2.70
2.40
2.30
2.30
2.20
2.30
2.20
2.10
2.00
2.00
2.00
2.10
2.10
2.10
2.10
3.00
3.00
2.00
2.00

Dec.

2.00
2.00
2.00
2.00
2.00
2.00
1.90
1.90
1.90 
1.80
1.80
1.90
1.90
1.90
1.90
1..80
1.80
1.80
1.70
1.70
1.90
1.90
1.90
2.00
2.40
3.40
2.30
1.90
1.90
1.80 
1.80

BIG SIOUX RIVER NEAR WATERTOWN, S. DAK.

Big Sioux River rises in Grant County, S. Dak., about 30 miles 
north of Watertown. Its principal headwaters drain lands consti­ 
tuting part of the Sisseton and Wahpeton Indian Reservation. Its 
general course is southeast, and it empties into Missouri River near 
Sioux City, Iowa. The river is of interest on account of its water 
powers, a number of which have been developed, principally at Flan- 
dreau, Dell Rapids, and Sioux Falls, S. Dak., and at Akron, Iowa.
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Lake Poinsett, which lies almost wholly in Hamlin County, S. Dak., 
has its outlet in Big Sioux River near Dempster, a short distance 
above Estelline. Immediately below the outlet of the lake a dam has 
been constructed on the Big Sioux to maintain the level of the lake 
within certain limits.

The gaging station was established by O. V. P. Stout, the gage 
being put in September 15, 1900, by George W. Carpenter, county 
surveyor for Codington County. It is located on the farm of L. E. 
Spicer, about 4 miles above Watertown. The gage consists of an 
inclined rod securely fastened on the right bank of the stream. The 
observer is L. E. Spicer. This station was discontinued January 23, 
1904.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge -measurements of Big Sioux River near Watertown, S. Dale., in 1903.

Date.

April 18.... .............. .

May 31........... ..........

October 17 ._-...........-..

Hydrographer .

R.B. Crane.. _._._-_-__--.---

.....do ______________________

.....do _......._.............

G-age 
height.

Feet. 

1.45

1.60

2.18

Discharge.

Second-feet. 

28

23

34

Mean daily gage height, in feet, of Big Sioux River near Watertown, S. Dak.,
for 1903.

Day.

1
2.. ........................................ ...
9.. ...................................... .....
4.  - .-. .-.---.-.-..    .--   -   .
5...-......-......    .._.._..._, ........ ... 
6.... ............._.---....-.._... ......---..-
7...... ............................... ........
S........... ..................................

10....... ................................... ... 
LI.............................................
12............................................. 
13... ..........................................
14.  ................................... ......
IS.............................................
16............................................
17......... ................................... 
18... ...................................... ....
19............................................ 
20.. ... .--.-....-......... .-....   .   . 
2L.... .........................................
22.. ....... ....................................

Mar.

------

2.00
6.90 
6.50

5.50

4.00

3.80

3.75

Apr.

3.80

2.10

2.00

1.90

1.75

1.65

1.55

1.50

1.45

May.

1.35

1.35

1.30

1 25

1.25

1.30

1.20

1.15

1.00

1.50

June.

1.50

1.50

2.65

2.60

2.00

1.70

1.45

1.45

1.35

July.

1.45

3.30 
4.15
3.40

2.55

2.15

2.00

2.05

1.95

1.85

Aug.

2.50,

2.70

3.70

2.55

2.35

2.20

2.10

3.00

1.90

Sept.

1.85

1.80

1.70

2.00

2.00

3.75
4.70
4.25

3.55

3.15

2.90

Oct.

3.10

2.20

2.30

2.50

2.40

2.30

2.18

2.10

2.00

......

Nov.

1.75

1.70

1.60

1.60

1.60

1.60

1.60

1.60

1.60

.-...-
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Mean daily gage height, in feet, of Big Sioux River, etc. Continued.

Day.

W....... ......................................
84... ...... .......... ..........................
9t»

SB.............................................
97

38.............................................
89-...--........'-.-.-................-........
20.. ....................................... ....
^.. ................. ..........................

Mar.

3.55

3.00

2.75

2.50

Apr.

1.30

1.20

1.20

1.35

May.

1 50

1.50
2.20
3.00

1.60
1 55

June.

1 25

1.10

1.05

1.30

July.

3.20

2 30

2.40

2.25

Aug.

1 80

1.70

1.85

1.85

Sept.

2.35

2.30

2.25

Oct.

1.85

1.80

1.80

1.75

Nov.

Rating table for Big Sioux River near Watertown, S. Dak., from January 1 to
December 31, 1903.

Gage 
height.

Feet.

0.8

.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

Discharge.

Second-feet.

2

4

6

8

10

13

16

19

23

Gage 
height.

Feet.

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4
2. 5

Discharge.

Second-feet.

27

32

38
44

51

58

65

73
82

Gage 
height.

Feet.

2.6

2.7

' 2.8

2.9

3.0

3.1

3.2

3.3

3.4

Discharge.

Second-feet.

91

101

111

121

132
144

157

171

185

Gage 
height.

Feet.

3.5
3.6

3.7

3.8
3.9

4.0

Discharge.

Second-feet.

200

216

232

248

264

280

This table was applied indirectly according to the method outlined in Nineteenth 
Annual Report United States Geological Survey, part 4, page 323.

j» 
Estimatedmonthly discharge of Big Sioux River near Watertown, S. Dak., for 1903.

Month.

April, for 13 days _-_-__.______-_-____
May, for 16 days. _ ...................

June, for 13 days - _ _ _ _ -__._-_._____._

July, for 14 days . __,.__.__________._

August, for 13 days. _-____,_-_-_______

September, for 14 days... --._ .--.-..
October, for 13 days .... ... .. ... .,

November, for 9 days. _____ _ . .

Discharge in second-feet.

Maximum.

740 

74 

62 

96 

300 

74 

340 

54 

26

Minimum.

44 

16 

8 

7 
18 

16 

16 

20 

22

Mean.

302 

39 

22 

30 

75 
40 

100 

33 
24

Total in 
acre-feet.

6. 589 

1,006 

698

774 

2, 083 
1,031

2,777 
851 

428
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JAMES KIVER AT LAMOUKE, N. DAK.

This station was established May 8, 1903, by F. E. Weymouth. 
The station is located at the highway bridge one-half mile from 
Lamoure, N. Dak. In July, 1902, the United States Weather Bureau 
established a vertical timber gage at this bridge. It reads from  3 
feet to +17 feet, is well painted, and is securely fastened to one of the 
bridge piers. The Geological Survey gage readings have been made 
on this rod. The observer is Carl M. Knudson. Discharge measure­ 
ments are made from the bridge to which the gage is attached. The ini­ 
tial point for soundings is the end of the hand rail on the upstream side 
of the bridge on the left bank. The channel is straight for a considera­ 
ble distance above and below the station and the current is sluggish. 
Both banks are high. The bed of the stream is sandy and shifting. 
The bench mark is the top of the plate on the sheet-iron concrete pier 
on the lower side at the right bank. Its elevation is 14.07 feet above 
the zero of the gage. During the summer the channel becomes 
choked with luxuriant plant growth, so that no definite relation 
between the amount of flow and the height of water surface can be 
established. Observations were therefore discontinued July 31, 1903.

The observations at this station during 1903 have been made under 
the direction of E. F. Chandler, district hydrographer.

Discharge measurements of James River at Lamoure, N. Dak., in 1903.

Date.

May 8_--__-__._. ____-__._._
July 29-. ___________________

Hydrographer.

F. E. Weymouth ____________
E. F. Chandler  _._.________.

Gage 
height.

Feet. 

 1.50

-0.24

Discharge.

Second-feet. 

127

About 5
or 10.

Mean daily gage height, in feet, of James River at Lamoure, N. Dak., for 1903.

Day.

1.
Q
3... --      __
4__ ..............
5_. ..............
6.. ...._._.......
7_._. -..... ..,.
8.... ....... .....
9. ....... ........

10. ...._.. ........
11................
12................
13................
14................
15................
16................

Apr.

00
3.90
5.40
6.20
6.50
6.50
6.50
5.40
4. TO
4.20
3.70
3.10
2.40
1.50

.80
20

May.

-i.eo
-1.60
-1.60
-1.60
-1.60
-1.60
-1.60
-1.40
-1.50
-1.60
-1.60
-1.60
-1.60
-1.60

1.50
-1.50

June.

-0.5J
- .50
  VI

- .50
- .50

VI

- .40
- .40
- .40
- .40

40
- .30
- .30
- .30
- .30

«n

July.

-0.10
- .10

.00

.00
i¥l

.00

.00
00

.00

.00

.00

.00

.00

.00

.00

.00

Day.

18... ... .........
1Q

ao..... ..........
31
9*>

QQ

24.. ...... ._.-...
26.--.  . .......
26.... --------
97

38.. .............
29
so..... __.-.:. 
31... ........ ....

Apr.

-0.10
- .40
  60
- .80

.90
  1 00
-1.10
-1.30
-1.30
-1.30

1.10
1 40
1.50
1 60

May.

-1.40
-1.30
-1.40
-1.50
-1.60
-1.10
- .30

1.40
-LOO

.00
00

- .20
«?n

- .40
- ^0

June.

-0.30
- .20
- .20
- .10
- .10
- .10

.10
- .10
- .10
- .10
- .10
- .10
- .10
- .10

July.

0.00
- .10
- .10
- .10
- .10
- .20
- .30
- .20
- .20
- .20
- .20
- .20
  20
- .30
- .30

a Frozen.
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NIOBRARA RIVER NEAR VALENTINE, NEBR.

This station was established July 22,1897, by O. V. P. Stout, and was 
known as the Fort Niobrara station. On June 26, 1901, it was rees­ 
tablished at the Borman bridge, which is about 3 miles upstream from 
the military bridge. The gage is of the wire and weight type, located 
about 1,000 feet upstream from the bridge on the left bank. The wire 
runs over a pulley supported by a frame, on the arm of which the gage 
heights are read from a scale graduated to half tenths. The distance 
from the end of the weight to the index or marker on the wire is 9.90 
feet. Measurements are made from a one-span steel bridge, resting on 
tubular concrete piers, none of which obstruct the channel. The up­ 
stream hand rail is marked at 10-foot intervals, and the initial point 
for soundings is the zero mark on the upstream hand rail in line with 
the west face of the east pier. The channel is straight for about 100 
feet both above and below the gaging section. The banks are high and 
not liable to overflow, while the bed is rock covered at times with a 
thin layer of shifting sand. The velocity of the water is always very 
high.

The range of gage heights seldom exceeds 1 foot and the stream 
has a marked constancy of flow.

Bench mark No. 1 is the head of a nail driven in the stump of a box- 
elder tree one of a chimp of four just east of Mr. Borman's house. 
Its elevation above gage datum is 17.26 feet. Bench mark No. 2 is a 6 
by 6 inch pine head block on which the gate rests when closed. Its 
elevation is 16.19 feet above gage datum.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge measurements of Niobrara River near Valentine, Nebr., in 1903.

Date.

April 26_________._______.__

May 26-____ ................

Do_. ...................

June 25 -___-___-.__________

August 25 ________ ________

September 17. __ .... ______

Do-_.____ ..............
December 33 _ _______ _ .

Hydrographer .

_..__do _..____.____._..______

.....do ......................

.....do ......................

.....do .......'.-.-.-..---.._.
E. C. Murphy. ........ ......

.....do ........

Gage 
height.

Feet. 

1.55

1.55

1.55

1.40

1.30

1.38

1.38
1.75

Discharge.

Second-feet. 

766

894
878
714
602

709

715
706
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Mean daily gage height, in feet, of Niobrara River near Valentine, Nebr., for 1903.

Day.

1............................... 
2_. ...... ........ ........... . .
3.. .............................. 
4................................
5..............................
6
7.... ............................
8................................ 
9............................... 

10...............................
11.. ............ ...... ............
13
13..................    .......... 
14............   ............ .....
15............................
16.--... .......... ................
17......   .......................
18...............................
19--....-.....  ...........  
30............ .... ............... .
21.......-....   .............
SK. .............................
'2S.... ............................ 
Z^... ............................. 
^...... .......................... 
26  .............................
27
28
29-... ............................ 
30........ ...   .-   ...........
31  .     .   .   .   ._....

Feb.

......

......

......

------

1.26
1 21*

1.13
1.56
1.66
1.75
1.84
1.95
1.70 
1.83 
1.76 
1.98 
1.95
1 42

Mar.

1.18 
1.67
1.90 
1.75
1.80
1.78
1.90
1.95 
1.88 
2.10
2.05
2.13
2.15 
2.10
2.05
1.98
2 02
2.05
2.03
1.78
1.85
1.72
1.80 
1.75 
1.78 
1.96 
1.95
1.90
1.88 
1.85
1.88

Apr.

1.80 
1.94
1.92 
1.80
1.85
1.65
1.63
1.65 
1.68 
1.85
1.70
1.58
1.62 
1.60
1.52
1.57
1.60
1.68
1.90
1.87
1 71

1.70
1.73 
1.58 
1.63 
1.55 
1.53
1.65
1.60 
1.57

May.

1.50 
1.52
1.50 
1.55
1.55
1.57
1.62
1.60 
1.61 
1 7°

1.68
1.55
1.53 
1 48
1.47
1 45
1.50
1.51
1.48
1.45
1.47
1.45
1.40 

'1.42 
1.38 
1.57 
i in
1 40
1.50 
1.41
1.42

June.

1.50 
1.43
1.42 
1.47
1.43
1.40
1.38
1.44 
1.48 
1.38
1.41
1.31
1.28 
1.30
1.32
1.30
1 34
1.30
1.42
1.35
1 5°

1.35
1.48 
1.40 
1.40
i.a5
1.36
1 40

1.35 
1.33

July.

1.40 
1.37
1*35 
1.37
1.30
1.33
1.30
1.30 
1.28 
1.31
1.33
1.35
1.32 
1.38
1.40
1.37
2 12
3.37
2.00
1.55
1.41
1.35
1.34 
1.32 
1.33 
1.35 
1.30
1 25
1.30 
1.36
1.47

Aug.

1.56 
1.85
33;)

1.60
1.51
1.25
1.26
1.27 
1.20 
1 22
1.24
1.28
1.30 
1 42
1.35
1.40
1.39
1.35
1 03

1.34
1 VR

1.34
1.31 
1.32 
1.29 
1.35 
1 45
1.37
1.33 
1.27
1.31

Sept.

1.30 
1.33
1.31 
1.37
1.29
1.32
1.35
1.33 
1.31 
1.32
1.29
1.32
1.33
1.35
1.43
1.40
1.38
1.37
1.35
1.38
1.41
1.45
1.34 
1.35 
1.42 
1.40 
1.34
1.36
1.40 
1.45

Oct.

1.38 
1.41
1.45 
1.38
1.42
1.41
1.40
1.32 
1.34 
1.35
1.44
1.50
1.43 
1.43
1.45
1.51
1.40
1.41
1.39
1 42
1 45
1 48
1.48 
1.47 
1.45 
1.40 
1 45
1.48
1.49 
1.47
1.48

Nov.

1.52 
1.50
1.51 
1.55
1.46
1.50
1.50
1.50 
1.52 
1.50
1.52
1.5S
1.58 
1.55
1.60
(*)
(&)
( 6)

00
(")
(6)

1.80
1.75 
1.65 
1.62 
1.60 
1 62
1.63
1.57 
1.52

Dec.

1.58 
1.62
1.57 
1.60
(°)

1.55
1.60
1.62 
1.68 
1.62
1.61
1.60
1.51 
1.41
1.45
1.65
1.80
1.83
1.88
1.82
1.88
1.78
1.80 
1.79 
1.90 
2.00 
1.80
1.75
1.74 
1.72
1.73

« No record. 6 Ice.

Eating table for Niobrara River near Valentine, Nebr.,from January 1 to Decem­ 
ber 31, 1903.

G-age 
height.

Feet.

1.0

1.1

1. 2

1.3

Discharge.

Second-feet.

475

490

525

580

Q-age 
height.

Feet.

1.4

1.5

1.6

1. 7

Discharge.

Second-feet.

655

750

865

-1,000

Gage 
height.

Feet.

1.8

1.9

2.0

2. 1

Discharge.

Second-feet.'

1,155

1,330

1,525

1,740

Grage 
height.

Feet.

2. 2

Discharge.

Second-feet.

1,985

This table was applied indirectly according to the methods outlined in Nine­ 
teenth Annual Report of the United States Q-eological Survey, part 4, page 323.
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Estimated monthly discharge of Niobrara River near Valentine, Nebr.,for 1903. 

[Drainage area, 6,070 square miles.]

Month.

February 15-28 _____

March ........... .

April _______ _

May _______________

June _____________ .

July __._._______.

August. _-._ __ ._.

September _________

October _____ _____

November 1-14 and
22-30 « _ _ _.. ...

December, 5th miss­ 
ing. ______________

Discharge in second-feet.

Maximum.

1,525 

1,860 

1,425

1,075 

805 

7,000 

6,800 

750 

750

1.000

Minimum.

505 

525 

750 

700 

615 

550 

525 

580 

580

525

Mean.

998 

1,357 

979 

794 

692 

912 

843 

638 

685

724 

723

Total in 
acre-feet.

27,713 

83, 439 

58, 255 

48, 821 

41,177 

56, 077 

51,834 

37, 964 

42, 119

33.-028 

43, 021

Run-off.

Second-feet 
per square 

mile.

0.164 

.224 

.161 

.131 

.114 

.150 

.139 

.105 

.113

.119 

.119

Depth in
inches.

0.085 

.258 

.180 

.151 

.127 

.173 

.160 

.117 

.130

.102 

.133

«Ice. 

ELK CREEK NEAR PIEDMONT, S. DAK.

This station was established August 21, 1903, by R. F. Walter, 
assisted by W. T. Carpenter. It is located on the highway known as 
the Valley road, and is on the first bridge below Piedmont. The gage 
is a vertical 1-j by 4 inch pine timber spiked to the downstream pile 
of the pier at the middle of the span. The foot marks are steel nails 
projecting about an inch from the timber. The tenths are marked 
with brass tacks. The gage was read twice daily by Reese Fockler. 
The discharge measurements are best made by wading, as the bridge 
crosses the stream at an angle. The initial point for soundings is a 
steel nail driven into the side of a fence post on the south or down­ 
stream side of the bridge. The channel is curved for 100 feet above 
and below the station. The stream has a swift current. Both banks 
are low but are not subject to overflow. They are wooded below, but 
cleared above the station. The bed of the stream is sandy and shifting.

Bench mark No. 1 is the top of a nail surrounded by a circle of 
brass tacks driven into the top of a pile in the wing. The pile is the 
most easterly one in the north end of the bridge. Its elevation above 
the zero of the gage is 6.98 feet. Bench mark No. 2 is the top of a 
steel spike driven into a root of an elm tree 300 feet north of the 
bridge. Its elevation is 5.26 feet above the zero of the gage. The 
drainage area above the station is 100 square miles.

This station was abandoned soon after it was established on account
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of the fact that the observer left and another could not be found near 
the station. Miscellaneous measurements will be taken here as oppor­ 
tunity affords.

The observations at this station during 1903 have peen made under 
the direction of R. F. Walter, district engineer.

The following discharge measurement was madeb^ W. T. Carpenter 
in 1903:

August 21: Grage height, 0.65 feet; discharge, 4.5 second-feet. 

Mean daily gage height, in feet, of Elk Creek near Piedmont,, S. Dak., for 1903.

Day.

1. ..........
2.------....
3.......'....
4-.... ......
5__ .........
6-....--....

8.. .........

Aug. Sept.

0.70
.68
63

.72
66

.68

.70

.65

Day.

9...    
10.    
11-    -...
13-      .
13.........
14..-----..
15.-    .
16     

Aug. Sept.

o.ro
.80
.80
.85
.88
.80
82

1.08

Day.

 17-     --
18 .........
19.-   -  
"n

21
22
23
24

Aug.

aO.65
.75
.65
.62

Sept.

1.02
1.10
.95
.92
.92
.90
.90
.90

Day.

25.-...-...
26     
27     
28---..-...
 29  . 
30. .......
31     

Aug.

0.88
.80

1.05
80

.78

.70

.70

Sept.

0.90
.90
.90
.90
.90
.90

« Observer left, so only records for this month were kept. 

BOX ELDER CREEK AT BLACKHAWK, S. DAK.

This station was established June 27, 1903, by R. F. Walter. It is 
located at the bridge on the road leading past the church at Black- 
hawk. It is about 2 miles downstream from the point at which Box 
Elder Creek crosses the road from Rapid to Piedmont. The gage is 
a vertical timber graduated to feet and tenths and Securely spiked to 
a pile on the upstream side of the east end of the bridge. The gage 
is read once each day by Roy H. Haedt. Discharge measurements 
are best made by wading. The initial point for soundings is a brass 
tack driven into the hand rail vertically above the gage. The channel 
is straight for 150 feet above the station and curved for 75 feet below. 
Both banks are high and cleared, but may overflow in extremely high 
water. The bed of the stream is stony, with soft mud along the edges. 
There is considerable water grass just below the station. Bench 
mark No. 1 is a steel spike driven in a large fence post, about 6 inches 
above its base, at the corner of the barnyard, 300 fe^et east of the sta­ 
tion. Its elevation is 16.84 feet above the zero of the gage. Bench
mark No. 2 is a steel spike driven into the south 
inches above its base. This gate is located near !

gatepost, about 6 
i house about 500

The elevation of 
The drain-

feet from the station, along the road toward Rapid.
the bench mark above the zero of the gage is 16.81 feet.
age area above the station is 157 square miles.

The observations at this station during 1903 hav0 been made under 
the direction of R. F. Walter, district engineer.

IRR 99 04  4
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Discharge measurements of Box Elder Creek at Blackhawk, 8. Dak., in 1903.

Date.

June 27 .............. ......
August 21 _----.__-.----.--.

Eydrographer.

R.F.Walter ................
W. T. Carpenter ............ .
R.F.Walter ................

Gage 
height.

Feet.

1.40
.90
.60

Discharge.

Second-feet. 

39.00

3.40
.43

Mean daily gage height, in feet, of Box Elder Creek at Blackhawk, S. Dak., for
1903.

Day.

1...... .......----  ...... ......-...---.. 
2
3............................................
4   .......... ....... ...... ............ ....
5___.._    -__ -   __     -_ _   . 
6...........................................
7......--....  .............................
8... ..................... ....... ............ .
9.. ..........................................

10............................................
11. ........................................ ___
12........ .... ............... ............. ....
13......-......  ............................
14. ...........................................
15-......   ....--. ............ _.......'......
16..    -.._._....   _ .......................
17.....-.   ...... .  ...    ...    .  ....
18. .    .   _    ...... ......................
19...... .   ...   ......    .......... ........
20.......... ........................... . ...
21...  -,--.  -   ...      .      ...
22
23...... .... ...... .   ..     ..    .   . 
24
25
26..-...................  ..................
27
28..        . ............ ................. ..
29.... .....       ........... ....... ...... ..
30..  _    .    .  ...   __  ________
SI....--.....  .......... ......   ..... 

June.

1.40
1.30
1.30

July.

1.30
1.30
1.20
1.30
1.30
1.20
1.10
1.00
1 00
1.00
1.00
1.00
.90
.90
.90
.90

1.00
1.20
1.20
1.10
1.00
.90
.90
.90
on

.90
on
on

.90
1.00
1 00

Aug.

1.00
1.10
1.10
1.00
1.00
1.10
1.10
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
on
on

.90

.90

.90

.90

Sept.

0.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.80
.80
.80
.80
.80
.80
.80
.80

Oct.

0.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.70
.70
.70
.70
.70
.70
.70
.70
.70
.60
.60
.60
.60
.60

Nov.

0.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60

Dec.

0.60
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50

«. 50

a Readings discontinued after December 19 on account of ice. 

RAPID CREEK AT RAPID, S. DAK.

This station was established June 10, 1903, by R. F. Walter. It 
is located at a wagon bridge one-half mile downstream from the 
Rapid River Milling Company's mill and one-fourth mile north of 
the Fremont, Elkhorn and Missouri Valley Railway. The gage is a 
vertical 2 by 4 inch timber, securely spiked to a timber at the south
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abutment of the bridge. It is graduated to feet and tenths by means 
of brass-headed tacks. The observer, Prof. Mark Ehle, jr., of the 
South Dakota School of Mines, reads the gage twice each day. Dis­ 
charge measurements are made from the downstream side of the 
wagon bridge. The initial point for soundings is a brass-headed tack 
surrounded by four similar tacks driven into the downstream face of 
the end post at the south end of the bridge. The channel is straight 
for 150 feet above and 100 feet below the station. The banks are 12 
to 15 feet high, and will overflow only at extreme high water. The 
bed of the stream is muddy, with embedded bowlders. At high water 
the stream flows in two channels, one of which is extremely small. 
The river is subject to rapid fluctuations in height, owing to the open­ 
ing and closing of head gates of a ditch above the station. Bench 
mark No. 1 is the top of a nail driven flush with the surface of the 
top of a low post at the south end of the bridge. Its elevation above 
the zero of the gage is 12.73 feet. Bench mark No. 2 is the upper 
surface of the lowest timber of the front doorsill of a house owned 
(but not occupied) by Mr. Feigel. Its elevation above the zero of the 
gage is 18.12 feet. This is the first house on the west side of the road 
going north from the bridge.

The observations at this station during 1903 have been made under 
the direction of K. F. Walter, district engineer.

Discharge measurements of Rapid Creek at Rapid, S. Dak., in 1903.

Date.

June 10 ---____. ----.-----_
August 18 ....... ..... . .
September 17. ... . ......
November 4 _ .... .... .

Hy dr ographer .

R. F. Walter_.__ ............
W. T. Carpenter ... ........
.....do ......................
F. C. Magruder --.....---...

Gage 
height.

Feet. 

2.30

1.70

1.95

1.75

Discharge.

Second-feet.

170

46

91

58

Mean daily gage height, in, feet, of Rapid Creel: at Rapid, 8. Dak., for 1903.

Day.

1... ............................ ...... .......
o

3.........."..................................
4............................................
5...... ............................ ..........
6...........................................
1. ..................................... ......
8............................................
9............................................
10--......-...-.......  ....................
11.... ........... .............................

June.

2.10
2.10
2.10
2.15
2 15
2.35
2.35
2.35
2 30
2.30
2.35

July.

2.40
2.25
2.20
2 25
2.30
2.20
2.10
2.10
2.05
2.05
2.05

Aug.

2.01
2.01
2.01
2.00
1.98
1.98
1.98
1.95
1.92
1.'85
1.95

Sept.

i.ro
1.85
1.88
1.90
1.75
1.91
1.90
1.85
1.80
1.85
1.85

Oct.

1.86
1.83
1.82
1.88
1.T2
1.80
1.80
1.78
1.80
1.80
1.80

Nov.

1.78
1.78
1.78
1.80
1.80
1.80
1.78
1.78
1.72
1.72
1.75

Dec.

1.75
1.80
1.80
1.85
1.80
1.70
1.70

"l.66
1.70
1.70
1.65
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Mean daily gage height, in feet, of Rapid Creek, etc. Continued.

Day.

12---..-...-.-..-...-....-............-.......
13.-. ........................................
14... . ................................ ........
15   .... .............. ......................
16............................ ................
17-   ............ ........................ _...
18   .................. ......................
19   ...................... ..................
30
21
22
23....  ........ ............:...............
24........ ........................... .........
25
26.         .    -   .--.....-..-.   ......
27.-..    ....    ...__. ........ ..............
38
29   _.    -_  ..._.......   _.._.........
30........ ......    -..  .. ......... ....
31........ .......... .....   ..................

June.

2 20
2.20
2.15
2.30
2.30
2.30
3.15
2.10
2.15
2.35
2.40
2.45
2.55
2.50
2.45
2.35
2.35
3.30
2 25

July.

2.05
2.05
2.02
2.03
2.03
2.09
2 12
2.10
2.05
2.01
1.99
1.91
1.80
1.90
1.95
1.98
1.98
2.03
3.05
2.05

Aug.

1.88
1.85
1.70
1.82
1.82
1.80
1.85
1.78
1.75
1.72
1.88
1.78
1.82
1.78
1.81
1.78
1.75
1.80
1.78
1.68

Sept.

1.75
1.90
1.92
1.93
1.98
1.95
1.92
1.88
1.85
1.84
1.82
1.78
1.85
1.80
1.78
1.78
1.82
1.88
1.85

Oct.

1.80
1.80
1.82
1.82
1.80
1.78
1.80
1.78
1.78
1.78
1.75
1.78
1.80
1.78
1.80
1.80
1.80
1.78
1.75
1.78

Nov.

1.78
1.78
1.75
1.78
(«)
(«)
(«)
(«)
(«)

1.70
1.65
1.85
1.80
1.80
1.85
1.85
1.90
1.80
1.80

Dec.

(«)
<«)
<«)

1.65
1.65
1.65
1.60
1.65

(«>

a River frozen. 

Rating table for Rapid Creek at Rapid, S. Dak., from June 1 to December 31,1903.

Gage 
height.

Feet.

1.5

1.6

1.7
1.8

Discharge.

Second-feet.

21

33
48

64

Gage 
height.

Feet.

1.9

2.0

2 1

2.2

Discharge.

Second-feet.

81

102
124

146

Gage 
height.

Feet.

2.3

2.4

3.5

2.6

Discharge.

Second-feet.

171

197

225

255

Gage 
height.

Feet.

2.7

2.8
2.9

3.0

Discharge.

Second-feet.

285
315

345

375

Estimated monthly discharge of Rapid Creek at Rapid, S. Dak., for 1903. 

[Drainage area, 410 square miles.]

Month.

June ....... .......

July ....:..._..._..

August ............
September . .

October ... .. ...

November « ....__..

December 1-19 b __

Discharge in second-feet.

Maximum.

240

197 

102 

102

72 

81

72

Minimum.

124 

64 
48 

48 

48 

40 

33

Mean.

163 
117 

75 

73 
63 

52 

41

Total in
acre-feet.

9,699 
7,194 

4,612 

4,344 

3,874 

3,094 

1,545

Run-off.

Second-feet 
per square 

mile.

0.398 

.285 

.183 

.178 

.154 

.127 

.100

Depth in 
inches.

0.444 

.329 

.211 

.199 

.178 

.142 

.071

"Nov. 16 to 20, inclusive, estimated. 6 Dec. 12 to 14, inclusive, estimated.
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SPRING CREEK AT BLAIR'S RANCH, NEAR RAPID, S. DAK.

This station was established June 27, 1903, by R. F. Walter. It is 
located on the highway from Rapid to Hermosa, on the property of Frank 
Blair. The gage is an upright 2 by 4 inch timber spiked to a tree at 
the water's edge about 100 feet above a small plank footbridge from 
which measurements of discharge are sometimes made. The gage is 
read once each day by Lyda Blair. The channel is straight for 100 feet 
above and 75 feet below the station. The water is sluggish above and 
below the footbridge, but has a high velocity where measurements are 
made. Both banks are low and subject to overflow. At the station 
the bed of the stream is gravelly; above and below this point it has a 
muddy bottom. Bench mark No. 1 is a steel nail driven into the tree 
to which the gage is attached. -Its elevation is 2.14 feet above the 
zero of the gage. Bench mark No. 2 is a steel nail driven into the 
base of a tree about 50 feet upstream from the gage. Its elevation is 
4.14 feet above the zero of the gage. Bench mark No. 3 is a steel nail 
driven into the roots of a tree about 75 feet downstream from the 
gage. Its elevation is 3.36 feet above the zero of the gage. The 
drainage area above the station is 205 square miles.

The observations at this station during 1903 have been made under 
the direction of R. F. Walter, district engineer.

Discharge measurements of Spring Creek at Blair's ranch, S. Dak., in 1903.

Date.

June 27 ....................

September I.S. ..............

Hydrogr apher .

R. F. Walter-_---.----.-_---
W. T. Carpenter .............
.....do ......................

Q-age 
height.

Feet. 

1.25

.95

.97

Discharge.

Second-feet.

28.0
6.4
7.7

Mean daily gage height, in feet, of Spring Creek at Blair7s ranch, S. Dak., for
1903.

Day.

I..........    - ... .......    -  . 
2
H. ...........................................
4  .........................................
5............................................
6........ ....................................
7... .........................................
8............ ................................
9............................................

10  . .       ..........     ........ ... .
11.............  .............   ...........
12  ......... ................................

June.

-

July.

1.30
1.10
1.10
1.10
1.10
1.05
1.00
1.00
1.00
1.00
1.00
LOO

Aug.

1.10
1.10
1.10
1.10
1.10
1.05
1.00
1.00
1.00
1.00
1.00
1.00

Sept.

0.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90

Oct.

0.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
,90

Nov.

0.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.85

Dec.

0.80
.80
.80
.70
.65
.65
.70
.70
.70
.85
.85
.90
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Mean daily gage height, in feet, of Spring Creek, etc. Continued.

Day.

13... .........................................
14............................................
15......... ............................ ......
16............................................
17.... ........................................
18............................................
19........................ ........ ..... .
20.... ........................................
21...................................... .. ..
22
23
24............................................
85.... ........................................
26..... >..... .................................
27
28............................................
29
30............................................
31. ........................_..................

June.

1 25
1.20
1.20
1.15

July.

1.00
1.00
1.30
1.25
1.20
1.30
1.20
1.10
1.05
1.00
1.00
1.00
1.00
1.00
1.10
1.10
1.10
1.10
1.10

Aug.

1.10
1.00
1.00
1.00
.90
.90
.90

1.00
.90
.90
.90
.90

1.10
.90
.90

1.00
1.00
1.00

.90

Sept.

0.90
1.00
1.00
1.00
1.00
.95
.95
.95
.90
.90
,90
.90
.90
.90
.90
.90
.90
.90

Oct.

0.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90

Nov.

O.TO
.60

1.00
.70

6.40
6.20
6.10

W
(6)

.60

.85

.85

.70

.80

.80

.70

.70

.90

Dec.

0.90
.90
.90

1.00
1.00
1.00

m.oo

« Readings discontinued after December 19 on account of ice.

BATTLE CREEK AT HERMOSA, S. DAK.

6 Frozen.

This station was established August 22,1903, byR. F. Walter, assisted 
by W. T. Carpenter. It is located at the Chicago and Northwestern 
Railroad bridge. The gage is a 1^ by 4 inch vertical pine timber 
nailed securely to a pile in the sixth bent from the north end of the 
railroad bridge. It is read once each day by A. B. Huff. Discharge 
measurements are made from the downstream side of the bridge, to 
which the gage is fastened. At low water measurements can be made 
by wading. The initial point for soundings is a steel nail surrounded 
by a circle of brass-headed tacks on the downstream end of the fourth 
bent from the north end of the bridge. The channel is curved for about 
700 feet above the station and is straight for 100 feet below. The cur­ 
rent velocity is moderate. The right bank is high and precipitous. The 
left bank is high, but slopes toward the water's edge. The banks are not 
wooded. The bed of the stream is composed of sand and gravel, with 
mud near the banks. There are two channels at low water. Bench 
mark No. 1 is the initial point for soundings. Its elevation above the 
zero of the gage is 7.16 feet. Bench mark No. 2 is the top of a fence 
post in the corner of a wire fence 50 feet east of the north end of the 
railroad bridge. The point is surrounded by a circle of brass-headed 
tacks. Its elevation above the zero of the gage is 9.86 feet.

The drainage area above the station is 175 square miles.
The observations at this station during 1903 have been made under 

the direction of R. F. Walter, district engineer.
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Discharge measurements of Battle Creek at Hermosa, S. Dak., in 1903.

Date.

August 22. -----.--_--------

Hydrographer.

W. T. Carpenter ............
F. M. Madden... ..._....._..

Gage 
height.

Feet. 

1.00

.90

Discharge.

Second-feet.

7.3
2.0

Mean daily gage height, in feet, of Battle Creek at Hermosa, S. Dak., for 1903.

Day.

\. ................
2. ................
3. ......... .......
4..... ......... ...
5.......-.- .... 
6. .....-...:. .....
7. ............ ....
8.................
9.--....-..  ....

in. ................
11.   .... - --
12.-..   -  .  
13..........   .-..
14...... ...........
15. ................
16. ................

Aug.

......

......

Sept.

1.00
1.00
1.00
1.00
1.00 
1.00
1.00
1.00
1.00
1.00
1.00
1.30
1.30
1.30 
1.30
1.20

Oct.

1.00
1.00
1.00
1.00
1.00 
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

.90 

.90

.90

Nov.

0.90
.90
.90
.90
.90 
.90
.90
.90
.90
.90
.90
.90
.90
.90 
.90
.90

Dec.

0.90
.90
.90
.90
.90 
.90
.90
.90
.90
.90
.90
.90
.90
.90 
.90
.90

Day.

n... ..............
18.   .............
19.. ...............
20
81-     .       
82-.-  .   
23
24....... ..........
35
86.     .      
27
28-..,......   -...
29................
30.. .. ............. 
31..  ...... ......

Aug.

......

1.00
1.00
1.00
2.50
2 00
1.00
1.10
1.00 
1.00

Sept.

1 20
1.20
1.00
1.00
1.00 
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Oct.

0.90
.90
.90
.90
.90 
.90
.90
.90
.90
.90
.90
.90
.90
.90 
.90

Nov.

0.90
.90
.90
.90
.90 
.90
.90
.90
.90
.90
.90
.90
.90
.90

Dec.

0.90
.90

a. 90

------

......

« Readings discontinued December 20 on account of ice. 

CHEYENNE RIVER AT EDGEMONT, S. DAK.

This station was established June 19, 1903, by R. F. Walter. It is 
located at the highway bridge j list downstream from the Burlington 
and Missouri River Railroad bridge. It is just above the junction of 
Cottonwood Creek and Cheyenne River. The gage is a vertical 2 by 
4 inch timber graduated to feet and tenths, and fastened by bolts 
and iron bands to the downstream side of the middle steel pier of 
the bridge. The observer is Loyd Stewart, who reads the gage once 
each day. Discharge measurements are made from the highway 
bridge. The initial point for soundings is a brass-headed tack sur­ 
rounded by four similar tacks in the first post of the hand rail on the 
west end of the bridge. The channel is straight above and below the 
station, and the current velocity is low. The right bank is high 
enough to prevent overflow, and is cleared. The left bank is low and 
subject to overflow; it has a few scattered trees. The bed of the 
stream is sandy and shifting. The water flows in two channels at low 
water and in one at high stages. Bench mark No. 1 is a nail sur­ 
rounded by a circle of brass tacks driven into a knot on the south side 
of a cottonwood tree 250 feet north of the north end of the wagon
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bridge. Its elevation above the zero of the gage is 11.29 feet. Bench 
mark No. 2 is the corner of the abutment at the north end of the rail­ 
road bridge. It is on the fourth step of the abutment and on the cor­ 
ner on the east side away from the bridge. Its elevation above the 
zero of the gage is 20.23 feet. The drainage area above the station is 
7,350 square miles.

The observations at this station during 1903 have been made under 
the direction of R. F. Walter, district engineer.

Discharge measurements of Cheyenne River at Edgemont, S. Dak., in 1903.

Date.

June 19..,.,. ..............

^PTl'f'Pin VlAT* Q~i

Hy drographer .

R.F.Walter ..._....-.......
W. T. Carpenter .......... ...
.....do ._.-_...-_._.__.-.   -
F.M. Madden ...............

Gage 
height.

Feet. 

1.60

1.70

2.20

1.38

Discharge.

Second-feet.

48

42

95

12

Mean daily gage height, in feet, of Cheyenne River at Edgemont, 8. Dak., for 1903.

Day.

1.. .........................................

3.-..............-   .-......-....-...-...-

i::::::::::::::::::::::::::::::::::::::::::::
6... .................................. .......
7.... ................................... .....
8. ........................................ ...
9............................................

10-..-. .......................................
11  --...._.__-._.__._._-..--_..--.___-.._._
12
13.. ..........................................
14.. .........................................
15.... ........ ............................ ...
16........................................ ...
17...........................................
18......-..   .      .__..... .............. _
19........................... ... ...
W...... ...................... .... ..........
21... .........................................
22
23.... ........................................
24^.... ........................................
25. ..........................................
86.......... ......   ......................
27................ .......... .......... . . .
28.... ........ ................... .............
29-.......   . ........................... ....
30    .-.      .   .   _   _   _  ... .
31-.-.....    ...... ............... .........

June.

1.80
1.70
2.40
2.00
1.75
1.55
1^50
1.40
1.35
1.90
2.15
1.80
1.60
1.55
1.50
2.30
1.70
1.65
1.60
1.60
1.60
1.60
1.40
1 30

July.

1.60
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.10
1.10
6.40
7.00
4.30
3.10
3.70
2.20
8.00
6.30
3.90
2.50
3.30
2.00
1.80
2.30
4.10
3.00
3.50
3.20
2.80
3.00
3.80

Aug.

4.30
5.40
4.40
4.10
3.70
3.40
3.10
2.80
2.50
2.30
2.00
5.70
4.00
3.70
3.20
3.00
2.70
2.50
2.30
2.20
1.90
1.80
1.80
1.70
3.50
3.10
3.70
3.50
3.30
3.10
3.90

Sept.

2.70
2.50
2.20
2.10
2.00
2.00
2.00
1.90
2.20
2.20
2.20
2.30
7.40
4.30
3.70
3.40
3.00
2.70
2.50
2.30
2.10
2.00
2.00
1.80
1.70
1.60
1.60
1.60
1.60
1 60

Oct.

1.60
1.50
1.50
1.50
1.50
1.50
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30

Nov.

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.30
1.40
1.60
1.60
1.60
1.60
1.60
1.70
1.70
1.70
1.70
1.70
1.90
1.80

Dec.

1.80
1.80
1.80
1.80
1.80
1.90

a 1.90

a Obsei-vations at station discontinued after December 7 till spring, 1904, on account of ice.
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BELLE FOURCHE RIVER AT BELLE FOURCHE, S. DAK.

This station was established May 26, 1903, by R. F. Walter. It is 
located at the county highway bridge on the western outskirts of 
Belle Fourche, S. Dak. The gage, consists of a 2 by 4 inch vertical 
timber spiked to a pile 011 the north side of the bridge on the third 
bent from the east end. It is graduated to feet and tenths. The foot­ 
marks are copper figures and the tenths are marked with brass tacks. 
The gage is read once each day by Henry Roberts. Discharge meas­ 
urements are made from the north side of the bridge. The initial 
point for soundings is the center of the north pile in the first bent on 
the east side. The channel is straight for about 225 feet above the 
station and for 300 feet below. The current is swift. The left bank 
is high, with a few scattered trees. The right bank is low and subject 
to overflow at flood stages. It is sparsely wooded. The bed of the 
stream is of gravel and is permanent. The water flows in a single 
channel except at low stages, when it is divided by a gravel bar below 
the bridge. Bench mark No. 1 is a spike in a cottonwood tree on the 
east bank 50 feet downstream from the bridge. Its elevation above 
the zero of the gage is 8.016 feet. Bench mark No. 2 is the top of the 
iron breakwater on the east pier of the railroad bridge, which is 300 
feet below the highway bridge. Its elevation is 8.21 feet above the 
zero of the gage. The drainage area above the station is 3,250 square 
miles.

The observations at this station during 1903 have been made under 
the direction of R. F. Walter, district engineer.

Discharge measurements of Belle Fourclie River at Belle Fourche, S. Dak., in 1903.

Date.

May 26.....................
June 22 ....................
July 21. ....................

August 12.................

October 28 .................

Hydrographer .

R.F.Walter ................
.....do ......................

.....do -..-....-....--..-....

F. M. Madden...............
R. F.Walter ................

W. T. Carpenter. . ...........

___..do ........ .............

Gage 
height.

Feet. 

3.20

1.80

2.15

3.70

4.00

2.20
8.10

1.40

Discharge.

Second-feet. 

573

97
212
928

1,126
213

4,072
79
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Mean daily gage height, in feet, of Belle Fourche River at Belle Fourche, S. Dak.,
for 1903.

Day.

1. -.-...-........_
2.-.....-...-..---
o

4
5. ............. ... 
6. ................
7. ............_...
8.................
9. ................

10.................
U. ................
12.................
13. ............... .
14. ........... ..... 
15.................
16. ................

June.

1.75
1.75
1.65
1.50
1.35 
1.85
1.85
1.35
1.00
1.00
.75

.75

.75 

.50

.50

July.

1.30
1.20
1.00
.90
.90 
.90
.80
.80
.90
.70
.60
.70
.70

1.00 
1.30
1.70

Aug.

4.50
7.00
4.00
3.50
2.70 
2 20
2 20
2.30
2.80
3.60
1.70
2.20
2.20
2.10 
1.90
2.00

Sept.

4.00
2.80
2.80
2.50
2.40 
2.10
2.10
2.10
1.80
1.50
2.50
7.90
4.60
3.50 
2.50
7.90

Oct.

1.50
1.40
1.50
1.50
1.20 
1.20
1.20
1.20
1.30
1.20
1.20
1.20
1.20
1.20 
1,80
1.20

Day.

17... ..............
18. ..............
19..... ............
20.................
21. ................
22
23
24. ................
25
26.. ....... ........
27.. ........... ....
28.. ...............
29................
30..... ............ 
31.. ...............

June.

0.50
.50
.50
.50

1.00 
1.80
1.40
1.50
2 30
1.80
1.30
1.30
1.40
1.70

July.

1.60
1.50
1.50
1.60
2.20 
1.70
1.50
1.30
2.50
2.50
2.70
2.30
2.20
1.40 
3.75

Aug.-

3.00
2.10
1.70
1.50
1.50 
1.80
1.80
1.75
1.45
2.45
5.45
2.80
6.85
8.20 
5.50

Sept.

4.50
3.80
3.60.
2.40
2.50 
2.10
1.90
1.80
1.80
1.60
1.40
2.50
1.50
1.30

Oct.

1 20
1.30
1.40
1.50
1.20 
1.30
1 20
1 20
1.20
1.20
1.20
1.20
1.20
1.20 

al.20

a Observer left November 1 and ice formed at gage before new observer could be secured. 
Readings discontinued till spring 1904.

Hating table for Belle Fourche River at Belle Fourche, S. Dak., from June 1 to
November 30, 1903.

Gage 
height.

Feet.

0.6

.7

.8

.9
1.0

1.1

1 2

1.3

Discharge.

Second-feet.

5

10

15
20

27

37
47"

58

Gage 
height.

Feet.

1.4

1.5
1.6

1. 7

1.8

1.9

2.0

2.1

Discharge.

Second-feet.

70

82
95

108

123

137

157

177

Gage 
height.

Feet.

2.2

2.3
2.4

2.5

2.6

2.7
2.8

2.9

Discharge.

Second-feet.

200

225
250

280
310

345

380

420

Gage 
height.

Feet.

3.0

3.1
3.2

3.3

3.4

3.5

Discharge.

Second-feet.

.465

515
575

635

705

775

Tangent above 3.30 feet gage height; differences above this point, 70 per tenth.



HOYT.] MI8SOUEI RIVER DBAISTAGE BASIN. 59

Estimated monthly discharge of Belle Fourehe River at Belle Fourehe, S. Dak.,
for 1903. 

[Drainage area, 3,350 square miles.]

Month.

1903. 
June « ........... .
July ...............
August ... . .... .
September ........
October ...........

Discharge in second-feet.

Maximum.

225 

950 

4,065 

3,855

82

Minimum.

1 

5 

76

58

47

Mean.

 57 

117 

751 

624 

54

Total in 
acre-feet.

3, 392 

7,194 

46, 177 

37, 131 

3, 320

Run-off.

Second-feet 
per square 

  mile.

0.017 

.036 

.231 

.192 

.017

Depth in 
inches.

0.019 

.042 

.266 

.214 

.020

o21 to 27, inclusive (estimated). 619 and 90 (estimated).

RED WATER RIVER AT BELLE FOURCHE, S. DAK.

This station was established July 20, 1903, by R. F. Walter. It 
is located at the county highway bridge in the eastern limits of Belle 
Fourehe, S. Dak. The gage consists of a 2 by 4 inch timber spiked 
to the north pile of the middle bent of the highway bridge. It is 
read once each day by Henry Roberts. Discharge measurements are 
made from the north side of the bridge. The initial point for sound­ 
ings is the center of the pile on the north side and at the east end of 
the bridge. The channel is straight for 50 feet above and below the 
station, and the current is swift. The right bank is high enough to 
prevent overflow on that side. The left bank, however, is low and 
subject to overflow. There are trees along both banks. The bed of 
the stream is rocky and the channel permanent. The water flows in 
one channel. At very high stages the gage height may be affected 
by back water from Belle Fourehe River. There is considerable 
"dead water." Bench mark No. 1 is the stone water table at the 
northeast corner of the public school building. Its elevation above 
the zero of the gage is 26.05 feet. Bench mark No. 2 is the top of the 
hydrant 75 feet northwest of the public school building. Its elevation 
above the zero of the gage is 21.83 feet.

The observations at this station during 1903 have been made under 
the direction of R. F. Walter, district engineer.
Discharge measurements of Red Water River at Belle Fourehe, S. Dak., in 1903.

Date.

August 12.. ------ ......... .

July 25_. _.___--.     .--.-
October 28 ........_. .......

Hydrographer.

W. T. Carpenter ............
R. F. Walter..-.. -----------
F. M. Madden... ............
R. F. Walter__... _ ........

heignt.

Feet. 
2.85

2.45

2.85

3.00

Discharge.

Second-feet. 

132

72
136
208



60 STREAM MEASUREMENTS IN 1903, PART III. [NO. 99. 

Mean daily gage height, in feet, of Red Water River at Belle Fourchefor 1903.

Day.

I...... ..................
2
S... ............... ......
4.     ..   .        
5
6... ......... ........ ....
7... ......... ....... .....
8.... ................ ....
9--.. ................ ....

10.   .-..---. -----------
11    . .   .    . 
12........................
13... .   .-      -   . 
14.... ................ ....
IB.......... ........ ------
16.. ____..-----...-_......

July. Aug.

<> qQ

3.00

3.00
2.90
2.80
2 80
2.80
3.00
3.45
3.00
2.80
2.80
2.80
2.60
2.80
2.60

Sept.

2.80
2.80
2 80
2.80
3.80
2.80
2.80
2.80
2.80
2.90
3.00
3.80
3.50
3.80
3.40
3.10

Oct.

2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80
3 ftO

2.80
2.80
2.90
2.80

Day.

17...... ............. ....
18-...-----.-----...---..
19.......................
20..---. ................
21
22
23.... ............... ....
24..... .............. ....
25  .__--     ---------
S6...... .................
27.... ...................
28
29  -. ..............   
30-.-... -----------------
31   -     . --   

July.

2.45
2 50
2.45
2.45
2.45
2.60
2.70
2.80
2.70
2.70
2.85

Aug.

"> fin

2.50
2.50
2.50
2.50
2.50
2.45
2.50
2.45
2.45
3.60
3.20
2.90
2.90
2.90

Sept.

3.20
3.20
3.20
3.20
2.80
3.00
2.90
3.20
3.20
3.20
3.20
3.20
2 80
2.80

Oct.

2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.90
2.90
2.90
2.80
2.80
2.80
2.80
2.80

Rating table for Red Water River at Belle Fourche, S. Dak. ,from July SO to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

2.4

2.5

2.6

2.7

Discharge.

Second-feet.

70

75

84

98

Gage 
height.

Feet.

2.8

2.9

3.0

3.1

Discharge.

Second-feet.

119

153

208

288

Gage 
height.

Feet.

3.2

3.3

3.4

3.5

Discharge.

Second-feet.

370
454

540

630

Gage 
height.

Feet.

3.6

3.7

3.8

Discharge.

Second-feet.

720

810

900

No measurements made above 3 feet gage height. For gage heights above 3.20 
feet discharges should be considered as estimates.

Estimated monthly discharge of Red Water River at Belle Fourche, S. DaJc.,for
1903.

[Drainage area, 1,015 square miles.]

Month.

July 21-31, inclu­ 
sive. __ .........

August «_ ..........
September b ......

October _ _ _ _ __.__.

Discharge in second-feet.

Maximum.

136

720 

900 
153

Minimum.

72 

72 
119 

119

Mean.

91 

162
291 

123

Total in 
acre-feet.

1, 985 

9,961 

17,316 

7,563

Bun-off.

Second-feet 
per square 

mile.

0.090 
.160

.287 

.121

Depth in 
inches.

0.037 

' .184 

.320 

.139

"30 and 31 (estimated). 6 1 to 5, inclusive (estimated).
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RED WATER RIVER AT MINNESELA, S. DAK.

This station was established May 12, 1903, by J. R. Hickox at the 
highway bridge 1 mile west of the town of Minnesela, S. Dak. It 
was abandoned on account of the difficulty of obtaining an observer 
and on account of the location of a power canal diverting water just 
below the station, which wasted the water into the Belle Fourqhe 
River above the station on that stream. When this station was aban­ 
doned a new station was established at Belle Fourche, on Red Water 
River.

The observations at this station during 1903 have been made under 
the direction of R. F. Walter, district engineer.

Discharge measurements of Red Water River at Minnesela, S. Dak., in 1903.

Date.

May IS...... ..............
May 26..... ................

Hydrographer.

J. R. Hickox....... .........

R. F. Walter__--.--__ _.____.
W. T. Carpenter. ............

Gage 
height.

'Feet. 

3.30

2.95

2.60

Discharge.

Second-feet.

271
212
141

Mean daily gage height, in feet, of Bed Water River at Minnesela, S. Dak., for
1903.

Day.

1............

3... --------
4. ----------
5  .-   .--
6.    -----

8... --------
9-. ........ -.

10-. --------
11.... ........

June. July.

2.30
2.30
3.30
2.30
2.30
2.30
2.20
2.20
2.20
2.10
2.10

Aug.

"2.90

Day.

12... ........
13.       -
14... . .......
15      
16      
17..... ......
18...........
19---..-.....
20-...-...-..
91

22

June.

2.10

July.

1.90
1.90
1.80
1.90
2.00
2.20
2 20
2.20
2 00
3.10
2.10

Aug. Day.

23
24. ..........
25
26.       
27 .. -.-
28--.--....-.
29-    .   -
30-.-. ------
31  -   -

June.

2.20
2.50
2.70
2.80
2.60
2.50
2.50
2.40

 

July.

2.10
2.00
2.10
2.40
2.50
2.50
2.50
2.50
2.50

Aug.

a Station abandoned August 1 and one established 3 miles below, so as to be below Belle Fourche 
power canal.

Rating table for Red Water River at Minnesela, S. Dak., from May 12 to August
13, 1903.

Gage 
height.

Feet.

1.8

1.9

2.0

2.1

Discharge.

Second-feet.

55

60

67

75

Gage 
height.

Feet.

2.2

2.3

2.4

2.5

Discharge.

Second-feet.

85

97

110

125

Gage 
height.

Feet.

2.6

2.7

2.8

2.9

Discharge.

Second-feet.

142

160

178

196

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

Discharge.

Second-feet.

214

233

253

271



62 STEEAM MEASUREMENTS IN 1903, PART III. [NO. 99. 

Estimated monthly discharge of Red Water River at Minnesela, S. Dak., for 1903.

Month.

June 22-30 ____.___.__. ..............
July .................................

Discharge in second-feet.

Maximum.

173 

125

Minimum.

75 

55

Mean.

125

88

Total in 
acre-feet.

2,231 

5,411

SPEARFISH CREEK AT TOOMEY'S RANCH, NEAR SPEARFISH, S. DAK.

This station is a temporary station, and was established May 14, 
1903, by J. R. Hickox. It is about 6 miles by wagon road from Spear- 
fish, S. Dak., at the ranch of D. J. Toomey, and about 1 mile above 
the junction of the Spring Branch with Spearfish Creek. The gage is 
a vertical 2 by 4 inch timber graduated to feet and tenths and marked 
with brass-headed tacks. It is located at the east end of a small plank 
footbridge about 300 feet southeast of Toorney's ranch house. Allie 
Toomey, the observer, reads the gage once each day. The discharge 
measurements are made from the footbridge. The initial point for 
soundings is a nail driven into the top of a post and surrounded by 
a circle of tacks and located at the west end of the footbridge. . The 
channel is straight for 100 feet above and below the station. Both 
banks are low and wooded and are subject to overflow. The bed of 
the stream is covered with round stones not larger than 6 inches in 
diameter. The left bank is skirted by a high bluff, about 100 feet 
back from the stream, which does not overflow. Bench mark No. 1 
is a steel spike in a telephone pole 30 feet east of the driveway in 
front of Toomey's house. Its elevation above the zero of the gage is 
16.69 feet. Bench mark No. 2 is a steel nail surrounded by a circle 
of brass tacks on the corner of the back porch floor of Toomey's house. 
Its elevation above the zero of the gage is 16.55 feet.

The obsepvations at this station during 1903 have been made under 
the direction of B. F. Walter, district engineer.

Discharge measurements of Spearfish Creek near Spearfish, S. Dak., in 1903.

Date.

May 14. .............._.....
May27_. ...................
August 14._...... ..........
September 22. ...._.........

Hy drographer .

R. F. Walter.... ............
W. T. Carpenter ............
.....do......................

Gage 
height.

Feet. 

2.94

2.70

2.50

2.80

Discharge.

Second-feet.

106
61
38
71
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Mean daily gage height, in feet, of Spearjlsh Creek near Spearfish, for

Day.

1.... ... ....... ...... ........ .......
3... ............................ ....
3. ............................... ...
4.. ................................
5......................  ..........
6...................................
T. ..................................
3. ....... ........... ................
9...... ............. ............. ...

10.   "  ...     ..-_   ........
11...................................
13. ............................... ...
13...................................
14......... ..........................
15...........--..  ................
16.......... . .................... ....
IT.-.  -    --  - -- -  
18.......   .........................
19. ................................ ..
20  .- -..   .--  ---     -
21. ..................................
gfj

33.... ............ ...................
24 ......
25---...---.--...-..   .............
26.   --       - ..-  -   .  
^fl ......... ..........................
28
29   .-  -      -      -
30   ................ ...............
31 ...................................

May.

2. TO

June.

2. TO
2. TO
2.65
2.65
2.60
2.60
2.60
2.60
2 60
2.60
2.55
2.60
2.50
3.45
3.45
3.50
2.50
3.50
3.45
2 45
3 60
2.60
3.65
2. TO
2.T5
3.80
3.T5
3. TO
2. TO
3.65

July.

2.65
2.55
2.60
2.60
2.60
3.65
2.60
3.60
2.60
2.60
2.60
2.50
2.50
2.50
2.50
2 50.
2.60
2.60
2.60
3.60
2.60
3.60
2.55
3.50
2.40
2.40
2.40
2.40
2.40
" M\

2 50

Aug.

2.50
2.55
2.60
2.60
3. TO
2.60
2.60
2.60
2.60
2.55
2.50
2.50
2.50
2.50
3.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.55
2.60
2.65
2.60
3.60

Sept.

2.55
2.55
2.55
2.60
2.80
2.80
2.80
2.80
2.T5
3. TO
3. TO
3.95
2.85
2.85
2.85
2.85
2.85
3.85
2.85
2.85
2.85
2.80
2.80
2.80
2.80
2.80
2.80
2.80
2.80
3.80

Oct.

2.80
2.80
2.T5
2.T5
2.T5
2.T5
2.T5
2.80
2.80
3.T5
3.80
3.80
2.80
3.80
2.80
3.80
2.80
2.80
2.T5
2.80
2.80
2. TO
2.T5
2.T5
2.T5
2.T5
2.T5
3.T5
2.T5
2.T5
3.80

Nov.

2.80
2.80
2.80
3.80
2.80
2.80
2.80
2.80
3.80
2.80
2. TO
2.T5
2.65
2.65
2. TO
3. TO
3.T5
2.40
2.40
3.45
2. TO
2.T5
3.75
2.T5
3.T5
2.T5
2.T5
2.T5
3.T5
2.T5

Dec.

2.T5
2*r5
2.T5
2..T5
2.50
2.T5
2.T5
2.75
«.T5
2.T5
2.T5
2.T5
2.55
2.50
3.35
2.T5
2.TO

- 2. TO
2.T5
2. TO

(a)

« Frozen.

Rating table for Spearflsh Creek near Spearflsh, 8. Dak., from May 29 to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

2.4
2.5

Discharge.

Second-feet.

31

38

Q-age 
height.

Feet.

2.6

2.7

Discharge.

Second-feet.

47

59

Gage 
height.

Feet.

2.8

2.9

Discharge.

Second-feet.

74

95
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Estimated monthly discharge of Spearfish Creek near Spearfish. S. Dak., for 1003. 
[Drainage area, 230 square miles.]

Month.

July ...............
August . _ _ . .---...

September .........

October -.-........-

Discharge in second-feet.

Maximum.

74 

52 

59

108 

74 

74 

66

Minimum.

34 

31 

38 

42 

59 

31 

38

Mean.

49 

42 

42
I**O
<O

70 

63 

59

Total in 
acre-feet.

2,916 

2, 582 

2,582 
4,344 

4,304 

3,749 

2,340

Run-off.

Second-feet 
per square 

mile.

0.21 

.18 

.18 

.32 

.30

.26

Depth in 
inches.

0.23 

.21 

.21 

.36 

.35 

.30 

.19

CANNON BALL RIVER AT STEVENSON, N. DAK.

This station was established June 10, 1903, by F. E. Weymouth. 
It is located one-half mile west-northwest of the post-office at Steven­ 
son, in sec. 20, T. 133 N., R. 82 W., and is about 40 miles south of 
Mandan, N. Dak. The standard chain gage is located on the left 
bank. The pulley is fastened to a horizontal timber at a point 10.08 
feet from the zero of the scale. The length of the chain from the end 
of the weight to the end of the chain and ring is 26.09 feet. It is read 
once each day by Donald Stevenson. Discharge measurements are 
made from a three-fourths-inch wire cable and car about 200 feet 
above the gage. The left end of the cable is supported by a post 3 
feet above ground and 10 feet back from the crest of the bank, and 
is fastened to a 4-foot log anchor buried in the ground. This end of 
the cable is about 34 feet above gage datum. The right end of the 
cable is attached to a 13-inch cotton wood tree at a point 12 feet above 
ground and 30 feet above the gage datum. A tag wire, consisting of 
barbed wire with zinc markers every 10 feet, is stretched above the 
cable. The initial point for soundings is a point 2 feet back from the. 
cable support on the left bank. The channel is straight for 100 feet 
above the station and for 400 feet below. The current velocity is 
sluggish at ordinary stages. The right bank is low and is a gradual 
slope up from the water's edge. It is covered with timber and brush. 
The left bank is steep and about 25 feet high. The bench mark is 
the highest point of a bowlder, whose dimensions are 6 by 8 feet, 
located in the stream about 600 feet below the gage, toward the right 
bank. Its elevation above gage datum is 4.84 feet. The datum of 
the gage is about 1,700 feet above sea level, as determined by carrying 
an aneroid barometer six times between this station and Mandan, 
N. Dak.

The bed of the stream consists of clay, soft mud, and loose stones, 
and is probably somewhat shifti ig. The depth varies from 2 to 5 feet 
at ordinary stages.
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The observations at this station during 1903 have been made under 
the direction of E. F. Chandler, district hydrographer.

Discharge measurements of Cannon Ball River at Stevenson, N. Dak., in 1903.

Date.

June 10 ----- - . . - - ... .
July 10.. ............ -------
Jtdy 11....... .......... ....
Jtdy 38... ..................
Jtdy 34... ..................
Jtdy 36..... ................
October 26 .................

Hy dr ograplier .

F.E.Weymouth. --..-----...
E. P. Chandler. ..............
F.E.Weymouth- ..-......_..
E.F. Chandler. ________ -._..
... .do ......................
.....do ......................
.....do ......................

Gage 
height.

Feet. 

3.10

2.62

2.63

3.10

2.83

2 71

3.10

Discharge.

Second-feet.

75

11

12

56

19

8
«35

'< Meter in poor adjustment.

Mean daily gage height, in feet, of Cannon Ball River at Stevenson, N. Dak., for
1003.

Day.

1........... ..       .         -   .  
g

4. ...........................................
5.......... ..................................
6.        ..-._      -.   ..     .  
7
8...... ......................................

10.      -..... -..._..   -.__-     .........
11

12
IS............................................
14... ......_-.-.._-.....-_....-...._-.-.......
15. __.    ._._       -_       _-..   ..
16...... ......................................
17.......-.-.-......".....  ............ ....
18-...   .... ....... ....................... .
19   .... ........ .. ......    ..............
20-.---.- -..    .. .  ....... ......... ....
21   ........    ......... ...... .--  - ..
22   ....... ....... ......   . .    ........
23   ...   -     ........    -. ...........
**4

26.. ...... ........ .......... -.    ...........
27---.-.....--   .-..-...-..   ........
28... ............    ...-   .   ...... ........
29
30  ..---...    -.       --..-.   .-... .
SI...... .......    .    .    .   ...... .......

June.

3.00
2.90
3.00
2.90
o an

o an

2.80
2.80

2.70
9 on
3.70
2.70
2 60
2.60
9 gn

9 cm
 > gQ

2.80
2.60
2.60
2.70

July.

2.70
3.20
3 40
2.90
3.00
2.90
2.80
2.90
3.00
3.30
2. SO
2.20
2.20
0 gQ

2 60
2.60
2 50
2.50
9 40

2.40
S.40
2.50
^ 9n
9 go
2.70
2.70
2.70
9 50
2.50
3.00
3.10

Aug.

3.60
4.00
3.60
3.40
4.60
3.50
3.30
4.40
4.90
3.70
3.60
3.30
3.50
6.10
4.60
3.80
3.40
3.20
3.00
2.90
2.90
2.80
O gQ

3.50
5.20
5.00
5.40
6.70
5.50
4.70
4.00

Sept.

3.90
3.40
3 20
3.00
3.10
2.60
2.70
2.60
2.50
2.50
2.60
2.70
5.60
5.20
5.00
4.80
4.80
4.60
4.50
4.10
3.90
3.70
3.70
3.60
3.60
3.70
3.20
3.00
2.90
2.80

Oct.

2.80
3.10
3.10
3.10
3.00
2.90
3.00
3.00
3.00
3.10
2.90
2.70
2.70
2.70
2.80
2.70
2.90
2.90
3.00
2.90
3.10
3.20
3.20
3.10
3.20
3.30
3.10
2.90
2.90
2.80
3.00

Nov.

2.80
2.80
3.10
3.20
3.10
3.00
3.10
3.00
3.10
3.10
2.90
2.90
2.70
2.80
3.90
2.90
3.10

"3.30
a3.30
a 3. 50
a3.60

(.«)

Dec.

(«)
CO
(a)
(«)
(<0
<«)
(a)
(«)
(")
(«)
(«)
(«)
(<*)
("«)

(«)

(a)

(«)
(a)

W
(a)

(a)
(")
< a )
(a)

(a)
(«)
(«)

(«)
<3)

(«)

a Frozen.

IBR 99-
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HEART RIVER NEAR RICHARDTON, N. DAK.

This station was established June 2, 1903, by F. E. Weymouth 
It is located at the iron highway bridge 10 miles south of the Northerr 
Pacific Railroad station at Richardton, N. Dak. The standard chair 
gage is located on the lower side of the bridge. The scale, reading 
from 2 to 23 feet, is marked on the foot guard rail with wire staples 
and white paint marks. The length of the chain is 24.34 feet from 
the end of the weight to the marker. The gage is read once each da}7 
by W. F. Church. Discharge measurements are made from the 
bridge to which the gage is attached. The initial point for soundings 
is the end of the guard rail on the lower side of the bridge at the left 
bank. Distances are marked and numbered with white paint every 
10 feet across the entire length of the bridge. The channel is straight 
for 150 feet above and below the station. The current velocity is 
moderate. Both banks are high and covered with brush. The bed 
of the stream is sandy and shifting. The bench mark is the top of 
the foot guard rail at a distance of 45 feet from the initial point for 
soundings. Its elevation is 25.58 feet above gage datum. The top 
of the gage pulley has this same elevation. Gage datum is 2,150 feet 
above sea level, as determined by carrying an aneroid barometer six 
times between this point and the railroad station at Richardton.

The observations at this station during 1903 have been made under 
the direction of E. F. Chandler, district, hydrographer.

Discharge measurements of Heart River near Richardton, N. Dak., in 1903.

Date.

May 18....... ..............
June 2-... . . .... .... ...

June 18 ...... ......... ...

July 6..-. ..................
July 21. ....................

September 5 . . . . -...-.... .

October 18 .................

Hydrographer.

F. E. Weymouth. ............

.....do _.....__...._.........

.....do ......................

D.E.Willard _-._-._.........

E.F. Chandler.. .............

.....do ......................

.....do ......................

Gage 
height.

Feet. 

4.50

5.00

4.50

4.40

4.07
4.71

4.37

Discharge.

Second-feet. 

11

64
14

7
1

28

6
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Mean daily gage height, in feet, of Heart River near Richardton, N. Dak., for
1903.

Day.

1_... .............. ....... ..........
2
3 ....... -....--........._.... ......
4. .............................. _-..
5.-.. -....--...__  _-..--   -
6. .............................. ....
7-   ------   .---.---- ---  
8. ..................................
9 ... .....
10.................... --.._.   ._.
11......................... _. ...... ..

13..................................
14 .       ..-.....-................

16 ..................................
17. ----- -........   ....... ........
18 ___ __    -_.-........_.._..__
1Q

ao... ....... .........................
21-.----  ........................
22_._    _.-_--..--   ---......
23
24..................................
25. .......... ._.... ............... ...
26_.._ .......... .....................
27 ................. .............. ....
28. .......................... ........
29.................. -...-... ....... .
30...-. .............................
31-..   ---..-   ..   ....... ......

May.

4.50
4.50
4.50
4.50
5.00

13.30
16. SO
12.40
8.50
r.4o
6.50
6.10
5.80
5.50

June.

5.80
5.20
4.90
4 80
4.80
4.90
4.60
4.60
4.60
4.70
4.60
4.60
4.50
4.50
4.50
4.40
4.40
4.40
4 40
4.40
4.40
4.40
i Af\

4.40
4.30
4.40
4.40
4.40
4.40
4.40

July.

4.40
4.40
4.50
4.50
4 40
4 40
4.40
4.30
4.30
4.30
4.40
4.30
4.20
1 of)

4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.10
4.00
4 00
4 00
4 00
4 00
4 00

Aug.

4.00
4.00
4.00
4.00
4.00
4 00
4.00
4.00
4.00
4.00
4.00
4.20
4.30

i "fi

4.10
4.10
4.10
4.10
4.00
4.00
4.00
4 00
4.30
4.30
4.20
4 30
4.20
4.10
4.10
6.90

Sept.

6.00
5.40
5.10
4 90
4.80
4.80
4.70
4.70
4.60
4.60
4.50
4.50
4.40
4.50
4.60
4.70
4.80
6.20
5.80
5.60
5.30
5.10
4.90
4.70
4.70
4.60
4 60
4.60
4 60
4.50

Oct.

4.50
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4 40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40

Nov.

4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
4.40
<")
(«)
(a)

(°)
(«)
(«)
(«)
(o)
(«)
(«)
(")
(«)
(«)
(a )
(°)
(«)
(a)

Dec.

(")
(«)
(«)
(«)
(«)

(a)

(a)

(«)

(«)

(«)

(«)

(o)

(«)

(a)

(«)

(«)

(«)

(«)

(«)

(«)

(a)

(a)

(a)

(«)

(a)

(°)

(°)

(«)

(«)

(°)

a Frozen.

Rating table for Heart River near Richardton, N. Dak., from May 18 to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

4.0

4.1

4.2

4.3

4.4

4.5

4.6

Discharge.

Second-feet.

0

1

3

5

8

13

19

Gage 
height.

Feet.

4.7

4.8

4.9

5.0

5.1

5.2

5.3

Discharge.

Second-feet.

28

38

50

64

81

99

118

Gage 
height.

Feet.

5.4

5.5

5.6

5.7

5.8

5.9

6.0

Discharge.

Second-feet.

138

158

178

198

218

339

260

Gage 
height.

Feet.

6.1

6.2

6.3

6.4

Discharge.

Second-feet.

282

304

326

348

Tangent above 6 feet gage height. Differences above this point, 22 per tenth.
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Estimated monthly discharge of Heart River near Richardtotl, N. Dak., for 1903.

Month.

May 18-31..... .......................
June -_-._--_---_--.._ -_.-__-___-_-..
July. ................................
August ._--_--__._________.. .......
September ................... .......
October ..............................
November 1-14 ^... .................

Discharge in second-feet.

Maximum.

2,504 

118 

13 

580 

336 

13 

8

Minimum.

13 

5 

0 

0

8 

8 

8

Mean.

611 

22 
  4 

18 

67 

8 

8

Total in 
acre-feet.

16, 967 
1,309 

246 
1,107 
3,987 

492 
222

KNIFE RIVER AT BRONCHO, N. DAK.

This station was established May 29, 1903, by F. E. Weymouth. It 
is located about (500 feet east of H. M. Haven's ranch house, where the 
post-office is located. The station is about 23 miles north of Hebron, 
N. Dak., which is on the Northern Pacific Railroad. The standard 
chain gage is located on the right bank, with the pulley fastened to a 
2 by 4 inch timber projecting horizontally. The length of the chain 
from the end of the weight to the leather marker is 28.24 feet. The 
total length of the chain from the end of the weight to the end of the 
ring is 38.24 feet. The .horizontal scale is marked with white paint 
and reads from zero to 16 feet. A temporary 2 by 4 inch vertical 
board gage is spiked to a tree on the right bank above the ford, three- 
fourths of a mile below the ranch. It reads from zero to 19.3 feet. 
The gage is read once each day by H. M. Haven. Discharge meas­ 
urements are made from the i-inch cable and car with a span of 150 
feet. The tag wire, consisting of barbed wire with zinc markers every 
10 feet, is stretched about 5 feet east of the cable. The initial point 
for soundings is the post to which the right end of the tag wire is 
fastened. The channel is straight for 100 feet above the station and 
for 200 feet below. The current velocity is moderate. Both banks 
are high, with a few small trees and some brush. The bed of the 
stream is composed of sand and gravel and is probably fairly per­ 
manent. The bench mark for the temporary gage rod is a spike in 
the tree to which the gage is fastened at an elevation of 19.25 feet 
above its zero. The gage zero is about 1,870 feet above sea level, as 
determined by carrying an aneroid barometer four times between this 
station and Hebron, N. Dak.

The observations at this station during 1903 have been made under 
the direction of E. F. Chandler, district hydrographer.
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Discharge measurements of Knife River at Broncho, N. Dak., in 1903.

Date. .

May 29_. ...................
Jnne 20 ....................
Jnly 7------ ----.-----.. ...
Jnly 28. ....................
October 17 .---.---------.-.

Hydrographer.

F.E.Weymouth- ------------
_-..-do ......................
D . E . Willard -....-.._-.--._.
E. F. Chandler. ........ ......

-_-.-do ......................

Gage 
height.

Feet. 

1.45

.80

.80
2.20

.34

Discharge.

Second-feet. 

80

22
9

247
13

Mean daily gage height, in feet, of Knife River at Broncho, N. Dak., for 1903.

Day.

1. .......................... .......
2...................................
3   .-        -. .._.  .-   
4.. .................................
5--..... .......................... ..
6. ..................................
7..... .......................... ....
8...................................
9.-......:.....-..........--........
10...................................
11...................................
12
13--..-......-....-.......-....-.....
14...................................
15...................................
16 _    __.   _   .-...   _-_..   . 
17...................................
18 ............................... ....
19.-       -   -   -   .--  
20.............. .............. .......
21 ...................................
22
23.-  -   --    .-'- ..............
24--..-... ...... ....................
25
26......   ------ ...... .     .. 
27
28 .-........................  ......
29................. .. ............ ....
ao................. ..................
31 -    ..........    ................

May.

1.45
1.40
1.30

June.

1.20
1.10
1.00
.90

1.00
1.00
1.00
1.30
1.00
1.00
.90
.90
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80

1.00
.90
.80
.80
.80
.80
.80
.80

July.

0.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.60
.60
.60
.60
.70

3.70
2.30
1.50
1.00

.70

Aug.

1.00
.90
.90

1.00
1.00
.80
.80
.70
.60
.80
.80
.80
.90
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.90
.90
.90

1.60
 2.40

2.00
1 60

Sept.

2.00
1.80
1.70
1.70
1.60
1.00
1.00
1.00
.90
.90
.80
.80
.80

1.90
2.10
1.50
1.70
1.60
1.00
1.00
.80
.80
.70

. .60
.60
.60
.50
.50
.50
.50

Oct.

0.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.40
.40
.40
.40
.40
,40
.40
.40
.40
.40
.40
.40
.40
.40
.50
.50
.50
.50

Nov.

0.50
.50
.40
.40
.40
.30
.30
.30
.30
.40
.40
.40

a. 40
a. 40
(«)
(«)
(«)
(«)
(«)
(a )
(«)
(a)
(«)
(")
(«)
(")
(")
(")
(«)
(«)
(«)

Dec.

( a )
(a)
(«)
(a)
(a )
(«)
(«)
(«)
(a)
(a)
(a)
(«)
(«)

(«)
(«)

(«)
(a)
(«)
(«)
(a)
(a)
l«)

(a)
(«)
(«)
(«)
(a)
(«)
(a)
(«)
(«)

a Frozen.
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Rating table for Knife River at Broncho, N. Dak., from January 1 to December
31, 1903.

Gage 
height.

Feet.

0.2

.3

.4

.5

.6

.7

.8

.9

Discharge.

Second-feet.

8

9

11

13

16

20

24

Gage 
height.

Feet.

1.0

1.1

1.2

1.3

1.4

1.5

1.6

29 1.7

Discharge.

Second- feet.

36
44
53
64
76
90

105
123

Gage 
height.

Feet.

1.8

1.9

2.0

2.1

2. 2

2.3

2.4

2.5

Discharge.

Second-feet.

143
165
190
217 '
247
278
311
346

Gage 
height.

Feet.

2.6

2.7

2.8

2.9

3.0

Discharge.

Second-feet.

3S2

419
458
498
540

Table not accurate below 1 foot gage height on account of low velocity of 
stream.

Estimated monthly discharge of Knife River at Broncho, N, Dak., for 19O3.

Month.

May 29-31........... .................
June ---.--._ --._. ............ ...
July.................................
August .. ............ ..............
September .... .......... .........
October __... .... .............. ...
November 1-14. ........... ..... .. .

Discharge in second-feet.

Maximum.

83 
64 

840 
311 
217 

13 
13

Minimum.

64 

24 

16 

16 

13 

11 

9

Mean.

74 

30 

60 

46 

62 

12 

11

Total in 
acre-feet.

440 
1,785 
3,689 
2,828 
3,689 

738 
305

LITTLE MISSOURI RIVER AT MEDORA, N. DAK.

This station was established May 12, 1903, by F. E. Weymouth. It 
is located at the Northern Pacific Railroad bridge, one-third mile 
west of the railroad station at Medora, N. Dak. The standard chain 
gage is located on the lower side of the railroad bridge at a point 91 
feet from the initial point for soundings. The length of the chain 
from the end of the weight to the marker is 30.75 feet. There is also 
a 1 by 6 inch vertical board gage, reading from 1 to 9 feet, nailed to 
a pile in the river about 200 feet above the bridge. The gage is read 
once each day by W. A. Brubaker. Discharge measurements are 
made from the railroad bridge to which the gage is attached. The 
initial point for soundings is the left end of the guard rail on the 
lower side of the bridge. This point is 2.9 feet west of the east face
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of the concrete abutment. The guard rail is marked and numbered 
every 10 feet with white paint. The channel is straight for 100 feet 
above the station and for 300 feet below. The right bank is low and 
overflows at very high stages. The left bank is almost perpendicular 
and has a height of 30 feet above gage datum. There is but one chan­ 
nel, broken by one to three piers, according to the stage of the river. 
The bed of the stream is of clay and sand and sometimes scours from 
5 to 8 feet during floods. At ordinary stages the bed of the stream 
changes only slightly. About November 1, 1903, the cross section at 
the bridge was temporarily changed by the railroad company during 
repairs to the bridge, continuing several months. The bench mark is 
the top of the southwest corner of the concrete abutment on the left 
bank. Its elevation above gage datum is 30.11 feet. The top of the 
gage pulley is 31.05 feet above gage datum. The gage datum is about 
2,330 feet above sea level, as determined by hand level from the rail­ 
road station at Medora, N. Dak.

The observations at this station during 1903 have been made under 
the direction of E. F. Chandler, district hydrographer.

Discharge measurements of Little Missouri River at Medora, N. Dak., in 1903.

Date.

April 24 . . .......... .....
May 13. ....................

June 17 ....--..-..--.......
July 5.....-.-.----..-...-..
July 20__ ..................
September 5. . ..............
October 19 .................

  Hydrographer.

C. O.Babb-.. ..............
F. E. Weymoutb... ....... ...
....-do ......................
J. N. Kerr ..................
F. E. Weymouth ............
J. N. Kerr ..................
E. F. Chandler..............
.....do ......................

Gage 
height.

Feet. 
2.45

3.75

4.80

4.00

7.37

4.20

6.15

3.80

Discharge.

Second-feet.

69
48

281
52

2,325

105

1,192

95

Mean daily gage height, in feet, of Little Missouri River at Medora. N. Dak. , for
1903.

Day.

I...........-..............   .-..
2
3...................................
4...................................
5. ..................................
6. ............. .....................
7.   --- -----   .-..   ------
8...................................
9 ---..---.---...-------. -------

10

May. June.

5.10 
4.90 
4.80 
4.80 
4.90 
4.70 
4.60 
4.50 
4.40 
4 30

a Frozen. 6 Frozen; he

July.

5.00 
7.90 
7.90 
8.00 
8.80 
7.80 
6.50 
6.30 
5.80 
5.40 

ght of i

Aug.

7.70 
7.90 
8.00 
8.00 
8.70 
8.90 
8.70 
7.80 
6.70 
6.50 

;vater si

Sept.

10. 10 
8.70 
8.10 
7.30 
5.10 
5.40 
5.10 
5.00 
4.60 
4.50 

irface u

Oct.

4.40 
4.20 
4.00 
4.00 
4.10 
4.30 
4.20 
4.00 
3.90 
4.00 

nder ice

Nov.

4.00 
4.10 
4.00 
4.00 
3.90 
3.90 
3.90 
4.00 
4.10 
4.00 

.

Dee.

(a) 

(a)

(«) 

(a) 

(a) 

(«) 

(«) 

(a) 

(a) 

&3.90
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Mean daily gage height, in feet, of Little Missouri River, etc. Continued.

Day.

l\. .............. ....................
13
13. ......... ... ... ... ..........
14. ............ ... ... .... .....
15.............. ... ... ..........
16... ....... .. . .. ..........
11 .............. .. .
18. ......_........_... .. _...._...
19. ................_...... .........
20. ........................ __.......

32..... .......... ..._......._.......
83....... ............................
24. ..................................
25
36___ ................................
27
2«. ....... ......... ..................
39 ... .... .
30. ..................................
31. _............._..............._.._

May.

3.70
3.60
3.60
3.50
4.00
3.80
4.10
4.20
 j on

5.00
7.90
7.70
6.80
7.90
7.30 
6.80
6.10
6.00
6.00
5.40

June.

4.20
4.30
4.1(1
4.00
4.00
3.90
3.90
3.90
3.90
q on

3.90
4.30
4.30
4.30
4 10
5.70 
5.60
5 50
5.30
5.30

July.

5.30
5.10
5.00
A on

4.70
4 60
4.50
4 50
4.40
4.40
4 30
4 30
5.30
5.50
5.40
5.80 
5.90
6.90
5.7(1
6.90
7.20

Aug.

(>.2()
5.90
6.80
6.70
5.20
5.80
6.30
6.40
5.80
6 80
6.50
6.40
6.80
5. 90
7.30
7. 50 
7.80
7.90
8.80
8.70

10.50

Sept.

4.80
5.60
5.60
5.40
5.20
5.80
5.90
6.00
6.90
7.60
7.40
7.30
7.00
6.50
5.30
5.00 
5.00
4.80
4.60
4.50

Oct.

4.10
4.10
4.00
3.90
3.90
3.80
3.80
3.80
3.70
3.70
3.90
3.90
3.80
3.70
3.70
3.60 
3.60
3.80
3.90
4.00
3.80

Nov.

4. (JO
4.00
3.90

a 4. 10
"4.30
" 4. 20
"4.20

(«)

(")

(")

<«)

(«)

(«)

00 

00
<">

00
63.90

Dec.

<")
<«>
(«)
(")
(")

(a)

(<0

CO

00
63.60
00
1°)
t«J

co
(«)
CO 
00( «)
CO
CO
63.60

a Frozen. 6 Frozen: height of water surface under ice.

Rating table for Little Missouri River at Medora, N. Dak.,from May 1? to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

3.4

3.5

3.6

3.7

3.8

3.9

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Discharge.

Second-feet.

36

39

43
48

54

61

71

84
101

122

147

176

209

247

Gage 
height.

Feet.

4.8

4.9

5.0

5.1

5.2

5.3

5.4

5.5

5.6

5. 7
5.8

5.9

6.0
6.1

Discharge.

Second-feet.

290

338

390
444

500

560

620

690

760
830

900

980

1,060
1,140

Gage 
height.

Feet

6.2

6.3

I 6.4

6.5

6.6

6.7

6.8
6.9

7.0
rv o

7. 4

7. 6
l*> Q 
t . O

8.0

Discharge.

Second-feet .

1,230

1,320
1,410

1,500

1,590

  1,680

1,770

1,860

1,960
2,160

2,360
2, 560

2,770

2,990

Gage 
height.

Feet.

8.2

8.4

8.6

8.8

9.0
9 2

9.4

9.6

9.8

10.0

10.3

10.4

10.5

Discharge.

Second-feet.

3,310

3, 430

3,660

3, 900

4,140

4,380
4,630
4,890
5, 150

5, 420

5,680

5, 960

6,100
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Estimated monthly discharge of Little Missouri River at Medora,N. Dak., for 1903.

Month.

May 12-31. ...........................

June _--____.__ ......... .......__.._

July .................................

September ....................

October ._.... ... ............ ------
November 1-17 _ ..-_.- ... __.__.__

Discharge in second-feet.

Maximum.

2,880 

830 

3,900 

6,100 

5, 550 

147 

101

Minimum.

39 

54 

122 

500 
176 

43 

61

Mean.

952 

237 

1,083 

2,295 

1,342 

68 

76

Total in 
acre-feet.

37, 765

14, 102 

66, 591 

141,114 

73, 904

4,181 

2, 563

LITTLE MISSOURI RIVER AT CAMP CROOK, S. DAK.

This station was established September 2, 1903, by R. .F. Walter, 
assisted by W. T. Carpenter. The station is at the highway bridge 
on the road from Camp Crook to Belle Forche, about one-half mile 
from Camp Crook. The gage is a vertical 2 by 4 inch pine timber 
fastened to the first pier from the west end of the bridge, on the 
downstream side. It is graduated to feet and tenths with bronze fig­ 
ures marking the foot marks. The gage is read once each day by 
George A. Lane. Discharge measurements are made from the bridge 
to which the gage is attached. The initial point for soundings is a 
brass-headed tack surrounded by four similar tacks driven into the 
end post of the hand rail at the west end and downstream side of the 
bridge. The channel is straight for 300 feet above and 200 feet below 
the station. The current has a moderate velocity. The right bank is 
high and not subject to overflow. The left bank is subject to overflow 
at high water. Both banks are sparsely wooded. The bed of the 
stream is covered with stones, the largest of which are about 1 foot in 
diameter. The water flows in one channel at medium and high stages.

Bench mark No. 1 is a large spike driven into a blaze on a tree 6 
inches above the ground. The tree is at the side of the road, 100 feet 
from the end of the bridge on the right bank. The elevation of the 
bench mark above the zero of the gage is 10.53 feet. Bench mark No. 
2 is a large spike driven into a blaze on a tree about 6 inches above 
ground. The tree is on the opposite side of the road from the first 
bench mark and is 175 feet farther downstream. The elevation of 
the bench mark above the zero of the gage is 12.89 feet. The drain­ 
age area above the station is 1,900 square miles.

The observations at this station during 1903 have been made under 
the direction of R. F. Walter, district engineer.
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Discharge measurements of Little Missouri River at Camp Crook, S. Dak., in IfHiS.

Date.

September 2 . , . . . .......

November 11 . . . .......

Hydrographer.

W.T. Carpenter ______ ......_

F.M. Madden ..-........-..-

Gage 
height.

Feet. 

1.90

.53

Discharge.

Second-feet. 

380

36

Mean daily gage height, in, feet, of Little Missouri River at Camp Crook, S. Dak.,
for 1903.

Day.

1.... ... . ... -
3... ..... .... ......
3. ..... ..... _....
4.......... ...... ....
5    _. ....._.. ......
6_.__ __ ........... _.....
7........ .............
8................ ......
9........................

10.... _   .      ._..  
11........................
13-    .--  .   .     
13-.... .__.........._-.... 
14...... -..........._.....
15.... ..._...-............
16... .....................

Sept.

1.40
1.10
1.00

.90
2.90
3.10
2 20
2.10

3.20
6.30 
9.00

7.00

Oct.

0.70

.70

.60

Nov.

0.40
40

.40

.40
40

.40

.40

.40
40

.40
60

.50

.50 

.50

.60
60

Dec.

0.60
55

.70

.70

.70

.70

.675
60
50

.50

.50 

.50

.20

Day.

17              ...
18.......................
19. ............ ..........
20_    __    .        
21
22............. ... ......
33.. .........-...._......

25
26......       .........
27
28....       ........ ...
39--....--......--    - 
90.  .................  
31.... ...................

Sept.

5.50
A. *>{\

3.30
3.10
1 50
1.30
1.20
1.10
1.10
1.10
1.10

.80

.80 

.80

Oct.

.50

.45

.45

.45

.40

40

.40

Nov.

(«)
(«>
<«)

.70

l«)
(«>

(")
(« )

-.70

.70 

.65

Dec.

« Frozen. 

CLEAR CREEK AT BUFFALO, WYO.

This station was established October 24, 1902, by Jeremiah Aliern. 
It is located at the highway bridge in the town of Buffalo, Johnson 
County, Wyo. The gage is a plain staff graduated to feet and tenths, 
spiked to the pier at the northwest end of the bridge. The initial 
point for soundings is on the left bank. Measurements are made from 
the bridge. The channel is straight both above and below the sta­ 
tion. Both banks are high and rocky. The bed of the stream is also 
rocky. The gage is read daily by P. A. Gatchell. The bench mark 
is IT. S. G. S. B. M. at the court-house, marked " SHER 4635." Its ele­ 
vation is 4,635.033 feet above- sea level. The elevation of the gage as 
determined from this bench mark is 4,605.766 feet.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.
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Discharge measurements of Clear Creek, at Buffalo, Wyo., in 1903.

Date.

April 29....................

May 7 ... ........ . -

May 15-..-...-...-.. ......

May 20.    ...-_   ----

May 27......... . ... . ....
June 2... _ ....... ....

June 5 . . - . . . . - . . ....

June 13... .. .-....-...-..

June 18........... --------

June 23 ....................

June 30 ....................

July 27--.-.--- ------------

August 3_ ..................

August 10. -----------------

August 25 --..,..-- --.-.

Hy drographer .

R. G. Schnitger . .. .. -------

.....do .....................

  ..do ......................

.....do -.....-...-.._........

. ___do ......................

.....do ......................

.....do ......................

-....do ..... ...... .........

.....do ....... .___   __..-...

.....do ......................

.....do .-._.--_ ._--..,......

.....do .   __....._._   .....

.....do ......................

.....do ......................

.....do ....................._

-....do ..._-.-.... ..........

.....do ......................

.....do .-......_..-........_.

Gage 
height.

Feet. 

1.00

1.00

1.10

1.72

1.55

1.35

1.90

2.20

1.71

2.60

2.30

2.25

1.80

1.10

1.58

1.20

1.05

1.10

Discharge.

Second-feet. 

33

56

74

185

155

115

267

399

208

491

419

432

176

55

131

64

50

' 71

Mean daily gage height, in feet, of Clear Creek at Buffalo. TF-j/o., for 1903.

Day.

I..... _...........---....
3.. .--.-..---... ---------
3.. .......................
4. ....................... .
5__ .......................
6-_..... ..................
7.. ............. ..-..-....
8.   .-_............--... .
9__... ._....__.._. ...__.._

10...... ..............._.._
11.. .... .... ... .......
!3

13
14............ .... .......
15.. ............... .... .
16..... ................. ..
17. .....................'...
18.........................
19........................
80.. ............... .......
21
23.,... .................... 
23..... ........ ............ 
24.........................

Jaii.

1.50
1.40
1.00

.90

.80

.80

.70

.90

.80 
1.80
1.50
1.20
1.00
1.00
.80
.80
.80
.80
.80
.80
.85
.80 
.75 
.70

Feb.

1.00
1.00
1.50
1.80.
1.50
1.05
1.00
1.00
1.00 
1.20
1.20
1.40
1.20
1.00
1.00
1.00
.80
.80
.80
.80

1.00
1.00 
1.00 

.HO

Mar.

0.90
.90
.80
.75
.75
.80
.80
.80
.90 
.90
.80

.80

.80
80

.80

.90
1.00
1.10
1.30
1.00
1.00 
1.00 
.90

Apr.

0.80
.85
.90
.85
.80
.75
.80
.85
.95 
.90
.95
.90
.85
.90
.90
.90
.98

1.10
1.05
1.00
1.00
1.00 
.90
.a5

May.

1.00
1.00
1.00
1.00
1.10
1.10
1.00
1.05
1.10 
1.10
1.20
1,30
1.40
1.50
1.60
1.70
1.60
1.80
1.90
1.70
1.60
1.50 
1.50 
1.50

June.

1.80
2.00
2.55
2.55
2.60
2.67
2.67
3.45
2.15 
1.95
1.80
1.85
2 25
2 05
2.00
2 75
2.95
2.95
2.65
2.45
3.50
3.30 
3.20 
2.05

July.

1.90
1.85
1.60
1.55
1.50
1.45
1.80
1.50
1.50 
1.45
1 40
1.50
1 45
1 40
1.35
1.35
1 *ff
1.70
1.45
1.40
1.30
1.35 
1.40 
1.35

Aug.

1.90
1.75
1.45
1.45
1.25
1.10
1.10
1.10
1.10 
1.07
1 40
1 25
1.10
1.10
1 05
1.05
1 fU

1 03
1.00
1.00
1.00
1.00 
1.00 
1.04

Sept.

1.01
1.01
1.00
1.00
1.00
1.00
1.00
1.00
1.00 
1.00
1.05
1.10
1.10
1.15
1 11
1.13
1.17
1.35
1.40
1.40
1 30
1.40 
1.45 
1.45

Oct.

i.a5
1.30
1.30
1.30
1 25
1 25
1 22
1.20
1.20 
1.20
1 20
1 20
1 20
1 20
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10 
1.10 
1.10

Nov.

1.08
1.06
1.04
1.02
1.00
1.00
1.00
1.00
1.01 
1.02
1.03
1.08
1 04
1.05
1.05
1.05
1.50
1.50
1.60
1.80
2.00
3.00 
1.50 
1.00

Dec.

1.10
1.30
1.30
1.30
1.50
1.40
1.30
1.00
1.00 
1.00
1.00

1 20
1 90
1.80
1.70
1 60
1.50
1.50
1.50
1.40
1.30 
1.20 
1.80
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Mean daily gage height, in feet, of Clear Creek, etc. Continued.

Day.

35....... ...... ....... ..... 
26.. .......................
27.. .......................
28
29...... ...................
30......................... 
31-     -         -   .

Jan.

0.80 
.70
.70 
.75
.80
.90 

1.00

Feb.

0,90 
.85
.90 
.90

------

Mar.

0.90 
.85
.95

1.00
.90
.90 
.85

Apr.

1.05 
1.00
1.00 

.95

.95
1.00

May

1.50 
1.40
1.40 
1.40
1.40
1.50 
1.50

June.

1.85 
1.80
1.80 
1.85
2.00
2.00

July.

1.30 
1.25
1.10 
1.10
1.10
1.35 
1.95

Aug.

1.01 
1.01
1.01 
1.01
1.01
1.01 
1.01

Sept.

1.35 
1.30
1.30 
1.25
1.25
1.30

Oct.

1.10 
1.10
1.10 
1,10
1.10
1.10 
1.10

Nov.

1.00 
.90
.90 

1.00
1.00
1.00

Dec.

1.20 
1.30
1.20
1.20
1.20
1.30 
1.20

Rating table for Clear Creek at Buffalo, Wyo., from Jan uary 1 to December 31,1903.

Gage 
height.

Feet.

0.7

.8

.9

1.0

1.1

1.2

Discharge.

ftepond-feet.

6

18

30

46

62

80

Gage 
height.

Feet.

1.3

1.4

1.5

1.6

1. 7

1.8

Discharge.

ftecond-feet.

98

116

136

160

190

225

Gage 
height.

Feet.

1.9

2.0
2.1

2.2

2.3

2.4

Discharge.

Second-feet.

265

305

345

390
435

485

Gage 
height.

Feet.

2.5

2.6

2.7

2.8

3.9

3.0

Discharge.

fiecond-feet.

535

585

635

685

735

785

This table is only an approximate estimate of the discharge of Clear Creek. The 
data are so inconsistent that the exact discharges can not be obtained.

Estimated monthly discharge of Clear Creek at Buffalo, Wyo., for 1903. 

[Drainage area, 118 square miles.]

Month.

January.. _ .......

February __-_.-.. _
March ..... . . . . .

April -..-.-

May --------- .--..

June ..............

July ...............

August ............

September .........

October -...--......

November. .........

December ..........

The year .....

Discharge in second-feet.

Maximum.

235 

225 

80 
62 

265 

760 

285 

265 

126 

107 

305 

265

760

Minimum.

6

18 

12 

12 

46 

225 

62 

46 

46 

62 

30 

46

6

Mean.

40 

58 

30 

35 
116 

422 

134 

73 

77 
73 

83 

103

104

Total in 
acre-feet.

2,459 

3,221 

1,845 

2, 083 

7,132 
35,111 

8,239 

4,489 

4,582 

4,489 

4,939 

6,333

74, 922

Run-off.

Second-feet 
per square 

mile.

0.339 

.492 

.254 

.297 

.984 

3.576 

1.135 

.619 

.652 

.619 

.703 

.874

.879

Depth 
in inches.

0.391

.512 

.293 

.331 

1.134 

3.990 

1.309 

.714 

.727 

.714 

.784 

1.008

11.907
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PINEY CREEK AT KEARNEY, WYO.

This station was established September 6, 1902, by Jeremiah Ahern. 
It is located at the highway bridge at Kearney, Johnson County, Wyo., 
which is on the stage route between Sheridan and Buffalo, 24 miles 
from Sheridan. The gage is a vertical staff graduated to feet and 
tenths and spiked to the abutment of the bridge. It is read daily by 
R. D. Noyee. The initial point for soundings is on the right bank. 
Discharge measurements are made from the bridge. The channel is 
straight for 600 feet above and 200 feet below the station. The left 
bank is high and liable to overflow at extreme high water. The right 
bank is high and does not overflow. The bed of the stream is com­ 
posed of gravel. The bench mark is the U. S. G. S. bench mark at 
Geier's ranch, about 600 feet from the gage. It is marked " SHER 
4662." Its elevation is 4,661.767 feet above sea level. The elevation 
of the zero of the gage as referred to this bench mark is 4,645.963 feet.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of Piney Creek at Kearney, Wyo., in 1903.

Date.

April 20.-.. ................
April 29....................
May 5 ......................
May 9. .....................
May 14... ..................
May 19.....................
May 36....... ..............
June 1 . , .................
June 4.. ...... .........._
JuneS. .......... ... ....
June 11 -----.-..- ........
June 13 ....................
June 17 ---.....-..-........

June 20 .....................
June 22 ....................
June 24 .............1......
June 29 ...... ..............
Julyl.... ............ ......
Jtdy6...... ............ ...
Julys......................
July 9...... .................
July 35... ...... ............
July 28... ..................
July 81-. .-.  -. -. .  

Hydrographer .

....-do ......................

.....do ......................

....-do ......................

.....do ......................

.....do ...._.._..._._.,... 

.....do ......................

.....do ......................

.....do ........ .............

.....do .......... ..........

... .do ......................

...._do ........... ..........

.....do .....................

.....do ......................

.....do ......................

.....do ......................

.....do ......................

.....do ......................

.....do ......................

.....do ......................

.....do ..,.--.--._-....___.._

.....do ........._-..-._.._-..

.....do ......................

.....do ......................
,....do ...... ...... ..........

Gage 
height.

Feet. . 

1.85

2.00

2.15

2.20

2.58

2.62

2.43

2.71

2.81

3.00

2.53

2.60

2.80

2.70

2.76

2.58

2.50

2.45

2.32

2.40

2.20

2.00

1.90

1.80

1.95

Discharge.

Second-feet. 

69

86

127

156

336

385

373

398

533

818

848

412

593

521

545

434

378

329

270

308

182

132

105

80

152
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Discharge measurements of Piney Creek at Kearney, Wyo., in 1903 Continued.

Date.

August 19- _..._--...--.

Hydrographer.

R. G. Sclmitger _._......-_..

_._,_do ____-_______-----_-_..

_,_-_do ...._.................

.....do ......................

.'....do .....................

... .do _____ .. .............

.....do ......................

___ .do __.__.-_-__._____.__-.

... do ----------------------

__ _do ......... ............

_-. do -----.------.,--,-

... .do .....................

.....do ......................

Gage 
height.

Feet. 

2.20

1.92

1.80
l.SO

1.85

1.75
1.70

1.40

1.40

1.42

1.60

1.46

1.S6

Discharge.

Second-feet. 

209

101

87

79

83

75
59

33

34

39

49

47

87

Mean daily yage height, in feet, of Piney Creek at Kearney, Wyo., for 1003.

Day.

1....... ....................
9

3...........................
4...................... ....
5....... ....................
6....... ............ ....

8....... ....................
9...........................

10.. ........................ .
11....... .............. ......
12..... .-........_...........
13.. ................. ........
14.. .........................
15................. .... ....
16....... ....................
IT...........................
18...........................
19_ ........................
80.. ......._.._-..__      _
21.. .........................
32...........................
23..........................
24.. .........................
25.. .........................
26.-... .....................
27..........................
28
29..........................
30...........................
31...........................

Apr.

1.80
1.88
1.85
1.90
1.91
1.92
1.97
2.60
2.30
1.98
1.95
1.98

May.

1.96
1.95
1.97
1.95
2.10
2.60
2.15
2.18
2.20
2.15
2.22
2 20
2.30
2 53
2.50
2.55
2.70
2.62
2.55
2.50
2.50
2.50
2.40
2.40
2.40
2.40
2.42
2.40
9 10

2.50
2.50

June.

2.70
2.71
2.83
2.90
3.90
3.83
2.80
2.87
2.80
2.55
2.49
2.56
2.67
2 62
3.00
2.92
2.85
2.85
2 85

2.85
2.67
2.57
 J e&

2.45
 > 40

2.40
2.47

2.48
O AG

July.

2.30
2.30

2.23
2 17
2.10
2.12
3 42
2.20
2.10
2.03
2 02
O 09

2.01
2.04
2.06
2.02
2.02
2.18
2.04
1 98
1.93
1.94
1.97
1 98
1.94
1 7H

1.84
1 84
1 88
1 Qfi

2.01

Aug.

2.15
1.98
1.92
1.86
1.90
1.89
1.86
1.85
1.82
1.80
1.76
1.70
1.65
1.61
1.57
1.50
1.45
1.41
1.40
1.40
1.45
1.53
1.61
1 62

1.60
1 60

1.82

1.67
1 62
i >w

1.56

Sept.

1.55
1.55

1.55
1.55
1.50

1.51
1.49
1.49

1.47
1.45
1.53
1.55
1 HR

1.53
1.50
1.48
1.46
1.47
1.47
1.48
1.46
1.46
1 45
1 45
1 45
1.48
1.47
1.85
1.85
1.85

Oct.

1.85
1.86
1.90
1 Q"

1.90
1.90
1.87
1.88
1.86
1.85
1.83
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.76
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.66

Nov.

1.65
1.61
1.59
] 60
1.60
1 60
1.60
1.60
1.67
1.62
1.72
1.67
1 80
1.82
1.85
W
(°)
(a)

( a)

(")

(a)

1 60

1.65
1.65
1 KQ

1.60
1 60
1 60
1 64)

Dec.

1.67
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.55
1.55
i V;
1.50
1.55
1 V,

1.55
1 55
1.55
1.55
1.55
1 P*ft

1 VI

1 VI

1 VI

. 1.50
1 VI

1 V.

1 V.

1 VI

1 v»

1.50

alee.
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Rating table for Piney Creek at Kearney, Wyo., from April 19 to June 15, 1903.

Gage 
height.

Feet.

1.8

1.9

3.0

2. 1

Discharge.

Second-feet.

61

71

90

117

Gage 
height.

Feet.

2. 2

2.3

2 4

2.5

Discharge.

Second-feet.

151

193

242

297

Gage 
height.

Feet.

2.6

2 7

2.8

2. 9

Discharge.

Second-feet.

358

430

523

651

Gage 
height.

Feet.

3.0

Discharge.

Second-feet.

818

Rating table for Piney Creek at Kearney, Wyo., from June 16 to Devemoer
1003.

Gage 
height.

Feet.

1.4

1.5

1.6

1.7

Discharge.

Second-feet.

36

41

48

60

Gage 
height.

Feet.

1.8

1.9

2.0

2 1

Discharge.

Second-feet.

78

101

130

166

Gage 
height.

Feet.

2 2

2.3

2.4

2.5

Discharge.

Second-feet.

208

256

311

373

Gage 
height.

Feet.

2.6

2.7

2.8

2 9

Discharge.

Second-feet.

441

514

594

685

Estimated monthly discharge of Piney Creek at Kearney, Wyo., for 1903.

Month.

Aprill9-30__-__.___. ______ .. .

May ...... . . ... ... .. ...

June .... ----.-._ .....

July -.-_._-__-...........__.._.._____

August ----._ _-._.--__-.-...........

September ............ . . . .

October ........... .___--..-_

November ......

December ....... ...

Discharge in second-feet.

Maximum.

358 

430 

818 

311 

186 

89 

101 

89 

54

Minimum.

61 

76 

311 

69 

36 

38 

54 

48 

41

Mean.

108 

228 

488 

152 

66 

46 

76 

57 

44

Total in 
acre-feet.

2,571 

14,019 

29,038 

9,346 

4,058 

2,737 

4,673 

3,392 

2,705

« River frozen November 16-27, and discharge estimated. 

CRUEZ DITCH NEAR STORY, WYO.

This station was established May 10, 1903, by R. G. Sehnitger. It 
is located in the flume constructed to divert the water from Piney 
Creek into Prairie Dog Valley. Is about 1 mile north of the post- 
office at Story, Wyo. The gage is a vertical 2-foot rod. It is read
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once each day by Miss Stella Sanders. Discharge measurements are 
made by wading. The channel is straight for 400 feet below the sta­ 
tion, at which point it enters a small tunnel, and is straight also for 
100 feet above the station. There is never enough water turned into 
the ditch to cause it to overflow its banks. The bed of the stream is 
sandy and to a small extent is covered with vegetation. The bench 
mark is a notch cut in the flume at the 2-foot mark on the gage rod. 

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of C'rnez ditch near Stury, Wyo., in 1903.

Date.

June 35 _ _ _ _ _ ______ _ -

JulyS... ...................

July9__._. ............. ..-.

July 25.---.----. -----------

August 3_ ______________ . . _ _

August 13_ ____-._--___---_

August 20 _ .._..._..---_..-.

August 9_ ............. ____

June 14 __________________ -

Hydrographer.

R. G. Schnitger - ___________
..do -...-.-.- ............

... .do - ....---..----..-

.....do --.. ....-.----.--..-.

..-.-do ......................
do

_- _.do ......................
_-.-do .....................
-. ..do.....................
___.-do __.__-__,____ ........

Gage 
height.

Feet. 

1.30

.80

.35

.65

.40

.40

.35

33

.40

1.30

Discharge .

Second-feet. 

51

26

53

68

45

45

20

19

43

97

Mean daily gage height, in feet, of Cruez ditch near Story, Wyo.,for 1903.

Day.

l-_.._. .. .
Z.. ...........
3.-    _.-  
4.    ........
5.-    __  
6............
7  _ _ ______
8. ............
9.. ...........

10-.-....-.....
11.............

June.

0.80
.50
.35
.,35
.70
.70

1.10

July.

1.35
1.30
.95
.90
.90
.80
.90
.60
.40
.50
.30

Aug.

0.80
.60
60

.60

.60

.60

.60

.60

.40

.50

.50

Day.

IS..  .  
13--.   ______
14-__. ........
15... ._...___.
16... ......_._
17-.--. -------
18     .  

JL9-._. ........
20-        -
31.-..._-   -
g.>

June.

1.10
1.30
1.30
1.40
1.20
1.20
1.15
1.40
1.40
.60

1.30

July.

0.40
.60
.50
.50
.,50
.55
.50
.50
.50
.50
. CO

Aug.

0.50
.,%
.35
.50
.40
.35
.30
.30
.40
.70
.40

Day.

23.  -.  
24-       .
35
26        
27.-..... 
28  -     
29.   -   
30-  .-   
31.      

June.

1.30
1.30
1.05
1.15
1.10
1.30
1.20
1.35

_.----

July.

0.60
.50
.40
.45
.40
.40
.40
.50
.55

Aug.

0.40
.40
.40
.40
.50
.50
.40
.40
.45

PRAIRIE DOG DITCH NEAR STORY, WYO.

This station was established May 10,1903, by R. G. Schnitger. It 
is located at the point where the ditch cuts through the divide between 
Piney and Prairie Dog creeks. The gage is a 2-foot vertical rod. It
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is read once each day by Miss Stella Sanders. Discharge measure­ 
ments are made by wading.

The channel is straight for 100 feet above and 600 feet below the 
station. Both banks are high and rocky. The bed of the stream is of 
gravel and sand without vegetation and is shifting. The bench mark 
is a notch cut in the pier at the 2-foot mark at the top of the gage rod.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of Prairie Dog ditch near Story, Wyo., in 1903.

Date.

May 29... _____-_______-_._.

June 14 ....... ...........

Jxme 20 .-. .. _.... .........

June 25--..--..-. ... _____

July 2

July 9.-.- --------.-_-_-....

July 25_ ______ .............

August 13 ------------------

August 20...- --------------

Hydrographer .

.....do __-_-__---___.-.--.___
___-_do __-_._-__--_..______--

do

_____do _____-_-_-_____-_-____

_____do .... ..-..-...... ..

......do ______---_-_---_____
--.-.do...
_____do ______________________
^--__do __-__-_-___. _._.___
_____do _________ _ ____ _._

Gage 
height.

Feet. 

1.85

2.80

2.40

2.76

2.10

1.90

1.40

1.70

1.60

1.75

1.85

1.75

Discharge.

Second-feet.

37

148

145

134

110

90

39

57

48

69

53

44

Mean daily gage height, in feet, of Prairie Dog ditch near Story, Wyo., for 1903.

Day.

1. ... -..   --...
2
3____ ......... ...
4.... ....... .....
5.. .......... ....
6__. .... .........
7.....   -----
8 _ .............
9..-.    ...-.

10.. ..............
11          
12
13       .  
H  --.   .    .
15.... ........... .
16.... ............

May.

0.75
.95
.90

June.

0.80
.85

1.25
2.05
2.06
1.25
2.70
1.60
1.60
1 60
1.70
1.70
1.70
1.65
1.70
3.60

July.

3.11
3.01
3.00
2.95
2.90
2.75
3.05
2.80
2.80
3.00
3.00
3.20
2.30
2.30
3.40
3.40

Aug.

1.60
1.40
1.35
1.00
1.30
1.20
1.20
1.00
1.75
1.10
1.10
1.10
1.85
.95
.80
.80

Day.

17. -     .  .-
18..   ..   .-..
19.   .  -   
20.-  .     
21  -      
22--    ------
23
24
25-      -   
26..         
27
S». ..............
2S. .......... ....
30.    .   .  
31..   --      .

May.

0.70
.30
.20
.40
.40
.45
.50
.55
.55
.40
.70
.70
.65
.65
.90

June.

2.80
3.60
3.55
3.55
3.55
1.50
1.60
1.50
1.20
1.05
1.05
3 25
3.25
3.20

July.

3.60
3.50
3.20
3.00
3.00
2.30
2.30
2.20
2.00
1.70
2.00
1.75
1.40
1.40
1.45

Aug.

0.80
.90'

.80

.90
1.20
1.20
1.20
.90
.80
.80

1.30
1.50
1.20
1.20
1.25

IRR 99 04  6
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TONGUE RIVER AT DAYTON, WYO.

This station was established May 3, 1903, by R. G. Schnitger. It 
is located at the bridge 20 miles west of Sheridan, Wyo., at Dayton. 
The gage is read twice each day by T. S. Wilson, the postmaster at 
Dayton. The gage is a vertical 2 by 6 inch timber 9 feet long, 
nailed to the bridge pier. Discharge measurements are made from 
the bridge to which the gage is attached or by wading. The channel 
is slightly curved above the station and straight below it. Both 
banks are low and rocky and are liable to overflow. There is some 
brush along the right bank. The bed of the stream is rocky and 
covered with bowlders. There are two channels at low water. The 
bench mark is a large spike in the bridge floor opposite the 7-foot 
mark on the gage rod. Its elevation is 7 feet above the zero of the 
gage.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of Tongue River at Dayton, Wyo., in 1903.

Date.

TWav 9

May 12. ....................
May 25....... ..............
May 81. ....................
June 9 ............. .......
June 16.......... .........
June 27 ....................
July 5. .................... .
July 11.....................
July SO.....................
August 1 ..................

August IS--......-.--.--. .

August 32...... ............

August SO...-....- --------

Hydrographer.

-..._do ......................
_.__-do ......................
--_._do .....----.-........-..
..-..do ...... ... ............
... _dO -_-.....-..-..--..-...

.__.-do .-__.... .............

. ...do ......................

.....do ......................

.....do ......................
-....do ......................
.....do .--. ..................
....-do -.---..-..--.--.--...-
.....do ......................

Gage 
height.

Feet. 

1.60

1.95

2.31

2.60

2.91

2.95

2.50

2.71

1.91

1.40

1.20

1.47
1.58
1.20

Discharge.

Second-feet. 

109

213

341

577
845
790
565

542
329

173

138
114
136
115
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Mean daily gage height, in feet, of Tongue River at Dayton, Wyo.,for 1903.

Day.

1.......................... ...................... ....
Z.................. ..................................
3....................................................
4.......... ....................................... ...
5..................   -   ...   ......   ....... ..
6..... ...................................... .........
7.......... ................................. ........
8..  -    -.-  .  .            -   
9...............-  ..............  ................

10...............................   ..................
11.. ......... ............. ...... --...-   .--.........
12
13.. ....................................... . -..--.....
14....................   ... .....  .       ....-...
\?>........ ............................................
V&....... ......................................... ....
a..... ...............................................
18.... .......... -.\-.. ................................
\9........ ............................................
9Q

21 .
32
33..........--.-. --  --  -..  .        
^i..... ...............................................
2^.... ................................................
2fi....... .............................................
^l. .............................................. ....
2S... .................................................
2d..... ...............................................
Ba............................. ......................
31 ___ .. __ -......-. .........-.............---  

May.

1.60
1.70
1.70
1.70
1.75
1.85
1.85
1.90
1.95
1.90
1.90
1.95
2.05
2.80
0 OK

2.90
2.75
2.65
2.70
2 45
2.40
2.55
2.40
2.30
2.a5
2.35
2.30
2.35
2.50
2.65
2.75

June.

2.85
2.85
2.90
2.90
3.00
3.05
3.05
3.00
2.95
2.97
3.00
2.97
2.97
3.00
2.92
2.97
2.62
3.75
2.87
2.75
2.74
2.77
2.75
2.70
2.65
2.65
2.65
2.60
2.70
2.65

July.

2.65
2.70
2.65
2.65
2.65
2.55
2.45
2.25
2.10
2.05
2 05
2.00
2.05
2.00
2.00
1.95
1.90
1.95
1.95
1.90
1.80
1.80
1.70
1.70
1 60
1.55
1 60
1.40
1.40
1.40
1.65

Aug.

1.75
1.65
1.60
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.45
1.43
1.40
1.40
1.40
1.40
1.40
i in

1.40
1.40
1.40
1.40
1.40
1.38
1.50
1.59
1.47
1.43
1.40

Sept.

1.40
1.40
1.40
1.40
1.40
1.37
1.35
1.35
1.35
1.35
1.35
1 Ai\

1.40
1.40
1.42
1.45
1.50
1 50
1.50
1 45
1.45
1.45
1.40
1.40
1.40
1.40
1.35
1.35
1.35
1.35

Oct.

1.40
1.40
1.40
1.65
1.60
1.50
1.50
1.50
1.50
1.50
1.40
1.40
1.40
1.40
1.40
1.40
1.40
i in
1.38
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.35
1.33
1.30
1.30

SHOSHONE RIVER NEAR CODY, WYO.

This station was established April 26, 1902, by A. J. Parshall. It 
is located at the wagon bridge 1 mile northwest of Cody, Wyo. The 
gage is a plain staff graduated to half tenths and is fastened to the 
bridge from which discharge measurements are made. The initial 
point for soundings is on the left bank. The channel is straight both 
above and below the station. The current is swift. The right bank 
is low and subject to overflow. The left bank is high and does not 
overflow. The bed of the stream is gravel and rock. The bench mark 
is a bolt in the bridge sleeper 1.15 feet above the 12-foot mark on the 
gage. It is indicated by a cross. The observer is W. J. Kissick, who 
reads the gage twice daily.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.
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Discharge measurements of Shoshone River near Cody, Wyo., in 1903.

Date.

March 20-    -.   -- ..
April 21_. .___... -----------
April 35. ---... ............ _
May 19.. .---..--... --------
May 20-_   -._   ._---_ -

June 17 -------- ... --__

June 24 ....................

July 14.--. .................

July 15. ....................

July 25-----.--..--.. ....--.

October 31.--.. .... ._...___

Hydrographer.

A. J.Parshall-- ------------
.....do   __-._   -  -  
.....do -.-----..----------..-
...--do .._._   __       _.
.....do -------------- .-_-_.-
Jeremiah Ahern_ -------- ...
-...-do .................. ...
A. J.Parshall---- --------.__
.....do    -.     .-!...
.-..-do _ __.__.__.___    
.....do ......................
-....do ........ ..............
.....do -       _-   .   
.....do ----------------------
Jeremiah Ahearn. ._-__-.-__.

Gage 
height.

Feet. 
1.95

2.41

3.00

3.30

3.00

4.70

5.25

5.70

6.10

6.20

5.10

4.70

4.50

4.25

3.20

Discharge.

Second-feet. 
263

633

1,399

1,374

1,363

3,624

5, 503

7,397

8,885

8,840

4,212

3,829

3,299

3,087

450

Mean daily gage height, in feet, of Shoshone River near Cody, Wyo., for 1903.

Day.

1.. .......................
2......................... 
3.. .........._._.. .......
4.......................... 
5.........................
6........................

8....... ........ ...
9.__.. ...................

10.........
11.......... ....
12................ .
13... ............. ...
J4.._ .............. ....
15...... ...................
16.......... . .
IT--..--. -__-,-.--.__--__._
18................
W-. ...... .............
20........ . .
21........ ... .
22........................ 
23......................... 
24. .._............ .
25......................
26. ........................
27

29..... ....................
30.........................
31. ................ .....

Jan.

2.15
2.05 
2.10
1.95 
2.00
1.95
2.00
2.00
2.05
2.00
2.05
1.95
2.00
2.00
2.00 
1.95
2.05 
1.95
2.05
2.05
2.00
1.95 
2.00 
1.95
2.05
2.00
2.00
2.05
2.00
2.05
2.00

Feb.

2.00
2.00 
2.00
1.95 
1.95
1.95
2.00
2.00
1.95
1.95
1.95
2.00
2:00
2.00
2.00 
2.00
2.00 
2.00
1.95
2.00
2.00
1.90 
1.95 
1.90
2.00
2.00
1.95
1.95

Mar.

2.00
2.00 
2.00
1.90 
2.00
2.00
2.00
1.90
2.00
2.00
2.00
2.00
2.00
2.00
2.05 
1.95
1.95 
2.05
1.95
2.00
2.00
2.00 
2.00 
2.00
2.00
2.00
2.00
2.00
250
250
2.80

Apr.

2.50
2.80 
2.50
3.50 
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.25
2.00
2.00

^2.00 
3.00
2.00 
2.00
3.50
2.50
3.50
2.90 
3.00 
3.20
3.50
3.85
3.95
3.60
3.00
2.90

-

May.

2.85
2.80 
2.75
3.00 
3.00
3.50
3.50
3.50
3.50
3.00
3.50
3.50
3.80
4.35
4.25
4.20
3.00 
3.00
3.00
3.10
3.00
3.00 
3.00 
3.00
3.00
3.00
3.50
3.50
3.50
3.60
4.25

June.

4.60
5.00

4.50 
5.50
5.50
5.35
5.40
5.40
5.35
5.45
5.35
5.40
5.60
5.70 
6.25
6.25 
6.10
6.05
5.90
5.90
5.45 
5.30 
5.40
5.80
.5.75
5.95
5.90
6.50
6.25

July.

5.40
5.35 
5.00
4.25 
4.40
4.50
5.00
4.80
4.70
4.45
4.70
4.65
4.80
4.65
4.55 
4.70
4.60 
4.55
4. 85
4.40
4.55
4.35 
4.50 
4.40
4.50
4.50
3.75
4.00
3.90
4 05
3.80

Aug.

3.75
3.85 
3.70
3.80 
3.80
3.90
3.a5
3.80

3.70
3.80
3.45
3.50
3.55
3.50 
3.50
3.45 
3.00
3.00
2.95
3.00
3.75 
2.80 
2.90
3.00
2.85
2.95
2.85
2.75
2.90
2.40

Sept.

2.00
2.00 
2.10
1.85 
1.90
1.95
1.95
1.95
1.95
1.95
1.80
1.50
1.45
1.35
1.95 
1.95
1.95
1.85
1.90
1.80
1.70
1. 65 
1.90 
1.90
1.80
1.60
1.95
2.00
1.95
2.00

Oct.

2.00
2.00 
2.05
2.00 
2.20
2.40
2.30
2.10
2.10
2.00
2.50
2.30
2.35
2.15
2.00 
2.05
2.50 
2.45
2.45
2.70
2.60
2.75 
3.85 
2.95
2.70
2.95
2.40
2.40
2.40
2.55
2.65

Nov.

2.75
3.00 
2.00
2.00 
2.00
1.95
2.00
2.00
2.10
2.10
2.20
2.00
2.30
2.30
2.35 
2.45
3.00 
2.45
2.50
2.45
2.50
2.50 
2.25 
2.35
2.50
2.55
2.65
2.55
2.50
2.30

Dec.

2.50
2.50 
2.30
2.40 
2.50
2.60
2.70
2.50
2.50
2.40
2.30
2.50
2.50
2.50
2.50 
2.50
3.50 
2.00
1.80
1.70
1.50
1.60 
1.60 
1.50
1.80
1.90
2.00
1.50
1.50
2.00
2.00
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Rating table for Shoshone River near Cody, Wyo., from January 1 to December
31,1903.

Qage 
height.

Feet.

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

Discharge.

Second-feet.

50
70
95

125

160

200

245

295

355

425

500

575

655

740

Gage 
height.

Feet.

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3. 7

3.8

3.9

4.0

Discharge.

Second-feet.

830

925

1,020

1,120

1,225

1,335

1,450

1,575

1,710

1,850

1,990

2,130

2/180

2,440

Q-age 
height.

Feet.

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5.0
5.1
5.2
5.3

5.4

Discharge.

Second-feet.

2,610

2,800

3,000

3,210

3,420

3,650

3,900

4,170

4,440

4,730

5, 040

5,370

5,710

6,070

Q-age 
height. -

Feet.

5.5

5.6

5.7

5.8

5.9

6.0

6.1

6.2

6.3

6.4

6.5

Discharge.

Second-feet.

6,440

6,810

7,180

7, 550

7,920

8,290

8,660

9,030

9,400

9,770

10,140

Estimated monthly discharge of Shoshone River near Cody, Wyo., for 1903.

Month.

January _._.___.-... . .-._._-.--._...
February ______________.._._____..__.
March -._____..._____._____ ________
April --_-_____-_..___._____. ___ 
May -..--..-.--.-_._.__.._____....__.
Jtme___- -------- --,-.--...------.. -.
July .----......-.........---....----.
August --..-.--.................--.-.
September . . . . ......... ..... . .
October ..............................
November.... ----..-..-...... .... .
December __ .......... ._._.______..

The year .......................

Discharge in second-feet.

Maximum.

385 

295 

925 

2,360 

2,900 

10, 140 

6,060 

2,280 

355 

1,070 

875 

830

10, 140

Minimum.

270 

245 

245 

295 

875 

3,420 

2,060 

575 

60 

295 

270 

95

60

Mean.

303 

283 

335 

847 

1,558 

6,819 

3, 562 

1,565 

231 

577 

499 

437

1,418

Total in 
acre-feet.

18, 631 

15, 717 

20, 598 

50, 400 

95, 798 

40ii, 759 

219,019 

96, 228 

13, 745 

35, 478 

29, 693 

26, 870

1,027,936

SHOSHONE RIVER (SOUTH FORK) AT MARQUETTE, WYO.

This station was established by A. J. Parshall April 26, 1903. It 
is located at the county bridge at Marquette, Wyo., 15 miles west of 
Cody, Wyo. The gage is a vertical timber set in the stream and
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braced to the bridge. It is read twice each day by E. C. Payne. 
Discharge measurements are made from the bridge to which the gage 
is attached. The initial point for soundings is taken at either bank, 
depending upon the depth of the water. The channel is straight foi 
150 feet above and 200 feet below the station. The current velocity 
is swift. Both banks are low and rocky and will overflow until the 
water reaches the bridge abutments. The bed of the stream is rocky. 
The bench mark is the lower surface of the iron plate at the bottom 
of the bridge stringer at the gage rod. Its elevation is 10.6 feet above 
the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of South Fork of Shoshone River at Marquette, Wyo.,
in 1903.

Date.

June 25.... ...............

October 27 _ ..............

April 26... .............

May 30..._... ..............

July 15.....................

July 26_ ..._............ .___

Hydrographer.

P.M. Churchill.............
A. J. Parshall-.----. ........

...__do -__-_._._.-.....-.-
P. M. Churchill __.______ _.._
A. J. Parshall ...............

-____do ....._............_...
_.._.do ......................
_..:_do ........   -....I.....

Gage 
height.

Feet. 

2.30

3.40

2.50

.30

1.10

.95

2.30

1.80

Discharge.

Second-feet.

1,597

2,740

1,442

165

524

334

1,199

857

Mean daily gage height, in feet, of South Fork of Shoshone River at Marquette,
Wyo., for 1903.

Day.

1.. .............. ..................
s>

3.. .................................
4
5 ... ... . ....
6. ____.__._.. ............ ......

8
9.

10.... ....
11... ........
12
13.................----..- ....
14....  ...... ....... -.... ....... ..
15... ....................... ....... ..
16.. ............ .....................
ir.. .................................
18..... ..... . ...
19... ................... ............
20...... .............................

Apr. May.

0.65
.65
.60
.70

.80

.95
1.05

.95

.80

.85

.85
1.16
1.85
1.90
3.00
i.ro
1.10
.95

1.00

June.

.40

.55

.05

.45

.65

.55

.TO

.90

.70

.25

.40

.75
2.75
2.85
3.15
3,45
3.65
3.50
3.15
3.10

July.

3.30
2.65
1.95
2.05
2.00
2.10
2.30
3.00
3.05
2.15
2.00
2.40
2.40
2.50
2.05
1.95
1.95
1.90
1.90
1.95

Aug.

1.60
1.55
1.40
1.40
1.40
1.35
1.25
1.15
1.05
1.00
1.00
1.00
1.00
1.00

.95

.90

.90

.80

.80

.70

Sept.

0.60
.50
.50
.50
.50

.70

.70

.70

.70

.80

.90

.90

.90

.90

.90

.80

.80

.95
1.00

Oct.

0.75
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.60
.60
.60

Nov.

0.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.60
60

.65



HOYT.] MISSOURI RIVER DRAINAGE BASIN. 87 

Mean daily gage height, in feet, of South Fork of Shoshone River, etc. Cont'd.

Day.

21     -   - .._ ._--.....-.
23.    -     ---.  -     .._   
23
24..   . _-    _       ............
25...    ...................... ......
26-.  -.    -...-   -.    .   . .....
sn. ..................................
28..    .   -               
29.    .....   ........ ...-.....- .
30... ....... ..   ..-...   ..........
31 --                   .   

Apr.

1.10
1.15

.95

.80

.75

May.

0.95
.85
.85
.85

1.00
.95
.90

1.05
1.10
1.45
1.95

June.

2.80
2.80
2.75
2.50
2.60
2.70
3.20
3.20
3.40
3.15

July.

2.00
1.90
2.00
2.00
1.90
1.90
1.95
1.90
1.80
1.65
1.65

Aug.

0.70
1.75
1.65
1.40
1.10
1.00
1.00
.90
.75
.70
.70

Sept.

0.95
.90
.90
.90
.90
.90
.90
.90
.90
.80

Oct.

0.60
.60
.60
.60
.50
.50
.50
.50
.50
.50
.50

Nov.

0.70
.65
.55
.50
.60
.50
.50
.50
.50
.50

Rating table for South Fork of Shoshone River at Marquette, Wyo, , from April 26
to December 31, 1903.

Gage 
height.

Feet.

0.3

.4

.5
 6

.7

.8

.9

1.0

1.1

Discharge.

Second-feet.

165

181

202

227

255

285

317

352

390

Gage 
height.

Feet.

1.2

1.8

1.4

1.5

1.6

1. 7

1.8
1.9

2.0

Discharge^.

Hecond-feet.

435

485

545

605

670

740

815

895

980

Gage 
height.

Feet.

2. 1

2.2

2.3

2.4

2.5

2.6

2 7

2.8

2.9

Discharge.

Second-feet.

1,075

1,175

1,275

1,380

1,495

1,615

1,740

1,870

2,005

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

Discharge.

Second-feet.

2,145

2,290

2,440

2,590

2,740

2, 895

3,055

3,215

Estimated monthly discharge of South Fork of Shoshone River at Marquette,
Wyo., in 1903.

[Drainage area, 500 square miles.]

Month.

April 26-30. ........

May _______________

Jtme _-_________.__.

July _______________

August _____

September _________

October ____________

November. _________

Discharge in second-feet.

Maximum.

412 

980 

3, 135

2, 590 

777 

352 

270 

255

Minimum.

270 

227 

1,027 

705
ORJR 
t^jtjtj

202

202 

202

Mean.

338 

417 

1,951 

1,072 

411 

287 

237 

209

Total in 
acre-feet.

3,352 

25, 640 

116, 093 

65, 915 

25, 271 

17, 078 

14, 573 

12,436

Run-off.

Second-feet 
per square 

mile.

0.68 

.83 

3.90 

2.14 

.82 

.57 

.47 

42

Depth in 
inches.

0.13 

.96 

4.35 

2.47 

.95 

.64 

.54 

.47
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GREY BULL RIVER AT MEETEETSE, WYO.

This station was established April 24, 1903, by A. J. Parshall, 
assisted by R. G. Schnitger. It is located within the town limits of 
Meeteetse, Wyo., at the county bridge. The gage is a vertical 2 by 
6 inch timber nailed to the bridge pier. It is read twice each day 
by W. L. Simpson. Discharge measurements are made by wading, 
at a point about 200 feet below the bridge to which the gage is 
attached. A cable will be necessary for high-water measurements. 
The initial point for soundings is 011 the right bank.

The channel is straight for about 200 feet above the station and for 
150 feet below. The current velocity is swift. The right bank is 
liable to overflow at high water; the left bank is high and level. The 
bed of the stream is rocky. The bench mark is the top of the nut on 
the bridge rod. Its elevation is 14.8 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of Grey Bull River near Meeteetse, Wyo,, in 1903,

Date.

April 34.. ..................

May 37..... ................
July 16.....................

Hy drographer .

A. J. Parshall -...,..-....-..
.....do ......................
.....do ......................

Gage 
height.

Feet. 

0.90

.85

2 25

Discharge.

Second-feet. 

160

131

541

Mean daily gage height, in feet, of Grey Bull River at Meeteetse. Wyo., for 1903.

Day.

I. ................ ........ ...................
>2

3......'.............  ........ ............. .
4. ................. ...... ....................
5... ._...._. .................................
6.... ___..,________._. ............ ....

8. ..................................... ...
9...........................................

10. -......-....-__.._.......-............_._..
1] ............................................
1*S

IS......... ...................................
u. ................................. .
If...................................... .
16..................................... ...
17............................................
18............................
19............................................

Apr.

........

May.

0.55 
.55
.55
.65
.90
.80

1.10

.85

.95

.80

.75

1.30
3.05

2.15
3.05
1.85
1.60
1.30

June.

3.65 
3.15
3.05
3.55
3.85
3.75
3.85
3.85
3.65
3.55
3.45
3.65
3.90
3.25
4.15
4.90
5.45
4.95
4.35

July.

3.55 
3.65
3.05
2.50

/ 2.50

2.40
2 3t>
2.1?,
2.55
2.75
2.80
2.90
3.00

2.75
3.90
2.65
2.55
2.50
2.45

Aug.

2.60 
2.45
2.55
 > 55

2.40
2. 15
2.10

2.10
2.05
1.90
1 90

1.75
1.75
1. 65
1 00

1.55
1 55
1 60

1.60

Sept.

1.45 
1.50
1.50
1.50
1.50
1 50

1.40

1.40
1.40
1.40
1.40
1.45
1.50
1.55
1.55
1 60

1.75
1.60
1.55

Oct.

1.40 
1.40
1.40
1 40

1.40
L40
1.35
1.30
1.40
1.40
1.40
1 30

1.30
1.30
1.30
1.30
1.30
1.30
1.30



HOYT] MISSOUBI RIVER DRAINAGE BASIN. 89 

Mean daily gage height, in feet, of Grey Bull River, etc. Continued.

Day.

20 ............................................
21.....---.........-......  .................
22
33-.. .........................................
Zi... .........................................
25.-.. .......................................
36......-.........-............   ...........
27.....  ...-..  ............ ..............
28.   ....  .    ....... ....-.   -   -. 
"1

30... ....... -.....      ...   -..   ..  .
31.   ...... ...   -.    ...... .      -.....

Apr.

0.80
.70

1.40
1.35
.95
.50

May.

.80

.45

.95
1.05
1.10
1.15
1.05
1.35
1.65
1.85
2.50
3.40

June.

4 55
4.30
4.15
4.00
3.60
3.50
3.35
4.00
3.95
4.40
4 30

July.

2.60
2.55
2.40
2.50
2.50
2.45
2.65
2.45
2.40
2.45
2.45
2.75

Aug.

1.45
1.45
2.40
1.65
1.60
1.55
1.55
1.50
1.40
1.45
1.50
1.45

Sept.

1.50
1.50
1.50
1.50
1.40
1.40

1.40
1.40
1.40

Oct.

(«)
(a)

(<0

I")

(«)

(«)

(«)

1.30
1.30
1.30
1.30
1.30

« Observer absent. 

BIGHORN RIVER NEAR THERMOPOLIS, WYO.

This station was established on May 28, 1900, by A. J. Parshall. It 
was located about a half mile northeast of Thermopolis, at the ferry 
crossing the river. The gage used during 1900 was a horizontal rod 
extending out over the water and fastened to posts firmly set in the 
ground, with the usual wire attachments.

The bench mark was the head of a nail driven in a stake set in the 
ground 1 foot south of the post to which the gage rod was fastened, 
2.58 feet below the gage frame. Its elevation was 6.50 feet above 
gage datum. It has been destroyed.

In 1901 a new gage with relative heights, the same as that in use in 
1900, was painted on the lower center pier of the recently constructed 
iron bridge, which is located 400 or 500 feet upstream from the former 
station. In March, 1903, a new gage, serving as a bench mark, and 
for the observer's use at times of high water, was painted on the lower 
pier of the bridge on the right bank of the river. This gage is reached 
by the water only when it is at a height of 3 feet above datum. It 
will enable the observer to read heights of high water more accurately 
than can be done on the gage, which is in the center of the stream and 
is exposed to the force of the current, causing a rise and fall of sev­ 
eral inches on the gage. The channel is straight above and below the 
station. Both banks are high and not subject to overflow. The bed 
of the stream is composed of rock and gravel. It shifts very little 
from year to year. Measurements, which were formerly made from a 
ferryboat, are now made from the bridge.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographev.
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Discharge measurements of Bighorn River near TJiermopolis, Wyo., in 19<>3.

Date.

March 27.

May 23 .

May 25 .... . ... ...

June 20 ... . . .

June 21 _ ...... '..... ____

June 23 ... . .... . . . .

July 18. -_. ..

July 20. _. ..................

Hydrographer.

A. J. Parshall _____._____..__

_. .do ......... ............

.....do ......................

-___.do ... ..................

__ _-do ............_.........

.....do ......................

.....do ......................

.....do ......................

Gage 
height.

Feet. 

0.80

1.90

1.75

6.05
5.80

5.30

3.05

8. 15

Discharge.

Second-feet. 

621

1,953

1,700

9,280

8,444

7,442

3, 883

4,024

Mean daily gage height, in feet, of Bighorn River near ThermopoUs, Wyo., for
1903.

Day.

I.... ....... .............. _........_
o

3. ....... ... . .... .... ,....
4.....   ....... _,.... ...... ...... __ 
!t..... ..............................
6..................... ...........
1. .............................. ....
S. ..................................
9..... ..............................

10..... ................. ............. 
11......... ..........................
12.. .................................
13...................................
14.-..............-----..-...........
15.....-.......--..-..-..-.-...-....
16................... -     ......_ 
17... .- .-----._--..___.___.. -__.
18..... ............ ............... ...
19..................................
20-.    ................ ...   ..  .
21.......................... .........
22__ .................................
33.. ....... ........... ...............
34.   . ...... ............ ....... .___.
^.. ...............................
"2&.. .................................
'27

:2«  .............................. ..
29.....-...   .......-  .   .......
30....................... ...........
31. _........   ......... ....... ......

Mar.

--------

........

1.15
].35
1.40

Apr.

1 50
1..35
1.20
1.35 
1 45
1 SO
1 30
1.05

.90

.85

.80

.75

.70

.70 

.70

.70

.85

.80

.70
.. .70

.70

.85

.90
1.00
1.15
1.25
1.R5

May.

1.55
1.40
1.55 
1.75
1.65
1.55
I.a5
1.30
1.80 
1.30
1.20
1.20
1.45
1.65
2 35
9 tt

2.35
2 25
3.15
2.05
1.95
1.90
1.80
1.70
1.70
1.60
1.50
1.50
1.65
1.85

June.

o 05

2 30
3.75
3.25
4. 15
4 55
4. 65
4.55
5. 15
5. 75 
5.90
5.30
5.40
5. as
5.35
5.55 
5. 65
5.90
6.55
6.05
5.85
5.35
5.10
4.65
4.35
4.15
4.00
4.30
4.80
5.05

July.

4.85
4.55
4.20
3.95
3. 75
3. 55
3.30
2.95
3.20
3.00

9 qfl
3.25
3.40
3. .35
3.45 
q OK

3.05
2.90
2.95
2.95
8.85
2.95
3.95
2.80
2. 75
3.85
2.80
2.80
2.60
2.50

Aug.

2.40
2.40
2.45
2.35
2 35
2. 15
3.10
2.15
2.05
2.00 
1.90
1.90
1.80
1.75
1.70
1.80 
1.80
1.70
1.70
1.60
1.45
2.10

3.20
3.30
2.20
2.15
2.05
1.95
1.85
1.75

Sept.

1.70
1.60
1.55
1.50
1.50
1.50
1.35
1.35
1.15
i.as
1.55
1.65
1. 75
1.65
1.55
1.50
1.40
1.40
1.40
1.40
1.35
1.30
1.30
1.30
1.20
1.20
1.20
1.20
1.20
1.10

Oct.

1.10
1.10
1.10
1.10
1.10
1.1(1
1.10
1.10
1.10
1.10
1.10
1.10
1.00
1.00
1.00
1.00
1.00
1.00
1.00
.95
.90
.90
.90

1.10
1.10
1.00

.90

.90

.90

.80

.80
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Rating table for Bighorn River near TJiermopoUs, Wyo., from January 1 to
December 81, iffy;?.

Gage 
height.

Feet.

0.7

.8

1.0

1.1

1.2

1.3

1.4

Discharge.

Second-feet.

550

620

780

880

990

1,105

1,235

Gage 
height.

Feet.

1.5

1.6

1. 7

1.8

1.9

2.0

2.1

Discharge.

Second-feet.

1,350

1,485

1,630

1,785

1,950

3,115

2,280

Gage 
height.

Feet.

2. 2

2.3

2 4

2. 5

3.6

2.7

2.8

Discharge.

Second-feet.

2. 445

2,610

2, 780

2,950

3, 120

3, 290

3,460

Gage 
height.

Feet.

2.9

3.0

3.1

3.2

Discharge.

f econd-feet.

3,630

3,800

3, 970

4,140

Tangent above 2.3 feet gage height. Differences above this point, 170 per tenth.

Estimated monthly discharge of Bighorn River near Thermopolis, Wyo., in 1903. 

[Drainage area, 8,184 square miles.]

Month.

April ._______-____-
May ___-_.___.__ .
June _ _ _ _ __________
July _--._-_-_--.-._
August --__-.-_.._
September _________

Discharge in second-feet.

Maximum.

1,350 

3, 035

9, 835 

6. 945

2,780 

1,705

880

Minimum.

550 

990

3, 195 

2,950 

1,285 

880 

620

Mean.

785 

1,654 

6. 846 

4,159 

2, 133 

1,237 

797

Total in 
acre-feet.

46, 711 

101,701 

407, 365 

255, 727 

131,153 

73, 607 

49, 006

Run-off.

Second-feet 
per square 

mile.

0.10 

.20 

.84 

.51 

.26 

.15 

- .10

Depth in 
inches.

0.11 

.23 

.94 

.59 

.30 

.17 

12

YEL.L.OWSTONE RIVER AT GLENDIVE, MONT.

This station, established in 1893 by the United States War Depart­ 
ment, was transferred to the Department of Agriculture, where daily 
records of the gage are kept.

When a study of the lower Yellowstone Valley was begun in 1903, 
this station was taken up by the United States Geological Survey, 
whose records begin August 1, 1903. It is located at the steel high­ 
way bridge leading northward out of Glendive, about one-fourth mile 
from the post-office. The gage is of the wire type and is fastened to 
the upstream hand rail of the second span, about 200 feet from its right 
end. The graduations are marked upon the hand rail. The marker 
is an adjustable pointer near the handle.. The distance from the 
marker to the bottom of the weight is 48.99 feet. The gage is read 
daily by H. A. Sample, of Glendive, Mont. «
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The measurements are made from the downstream hand rail of the 
bridge, upon which the distances are painted. The initial point is 
over the southeast cement-filled iron pier at the right. The bridge 
spans the channel in four truss: spans of about 300 feet each. The 
channel above is straight for about 500 feet and below for the same 
distance. The water, especially at high stages, is very swift. The 
right bank is high and of clay and gravel. Being riprapped for some 
distance, it is not subject to inundation. The left is a low bank, 
beyond which are sandy flats covered with trees and brush and extend­ 
ing to the hills, 1 mile distant. These are liable to become sub­ 
merged. At low water an island becomes visible between the third 
and fourth spans from the right, and at flood stages water finds its 
way through a slough traversing the above-mentioned flats. The bed is 
of sand and clay and liable to shift with every flood. Old piling and 
cribwork, remains of a former bridge, obstruct the channel on the 
upstroam side.

Bench mark No. 1 is a point on the surface of the cement at the 
northwest corner of the-girder on the pier under Station " O." Its ele­ 
vation is 26.26 feet above gage datum and 2,060.6 feet above sea level. 
Bench mark No. 2 is the top of the west rail of the Northern Pacific 
track at the right end of the bridge. Its elevation is 30.19 feet above 
gage datum.

The elevation above sea level of bench mark No. 1 was determined 
from the Northern Pacific Railway elevation of the rail at Terry, 
Mont. This is 2,242 feet above sea level.

The gage readings from 1897 to the establishment of the Geological 
Survey wire gage were referred to a " T" on the top of the southeast 
anchor bolt in the south caisson at the east end of the bridge. Its 
elevation when established was 25.08 feet above gage datum. The 
gage heights up to April 8, 1899, were read from a wire gage. On 
this date the gage was carried away by ice and the gage heights dur­ 
ing the remainder of 1899 and up to the establishment of the Geo­ 
logical Survey gage were determined by measuring down from the 
bench mark on the anchor bolt. A new bridge was erected in 1901, 
and it is not known whether this bench mark was disturbed or not.

The observations at this station since August 1, 1903, have been 
made under the direction of 0. C. Babb, district engineer.

Discharge measurements of Yellowstone River at Glendive, Mont., in 1903.

Date.

                     _

Aiigust SI......... _ _ _ . .

September 28 __,____.__ _

October 31 -__._..__________

Hydrographer.

F. E. Weymouth_ _._..._ ___._

...._do ......................

John N. Kerr-_- __ - _- ......

Gage 
height.

Feet. 

6.50

2.80

1.95

1.45

Discharge.

Necond-feet. 

31,058

9, 645

7,131
5.966
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Mean daily gage height, infect, of Ydlowstone River at Glendive, Mont., for
lS97-190o'.

Day.

1897. 
I.....'....................
2. .................... --..
3--------.   -----------
4.-   ........ .....   ....

6... .......... ........ ....

8... _.__......__...... ....
9. .............. ......... .

10.. ................... ....
11......... ............... .
12.....-.-   .............
IS.--...... ........ ........
14.........  .............
16-         .       _
16.... ......... .......... ..

18.... ..  -... ........ ....
19  ...... ....    .... ....
20...... ............. ......
21............ ......... ....
22                

24. ...............
25
26... ............ .
27..          .
28.     ..... .. ...........
29---.. ............ .. ..
30.---._... ................
31               

1898. 
1. ...... ........ ..........
2
3..... .................... 
4      ..         _   
5... ...._...._...._......_ 
6..... .................. ..

8..  ... ..... ........... . 
9..... ................... .

11.... ---..  ...
12....... ............ ...... 
13-    -    -        
14... ......................
15.. ................. ...... 
16...... ................. ..

18......................... 
19....... ............. ..... 
20.                

Jan. Feb.

1.5
2 1

2.5
| 2.7 

2.7 
2.5 
2.3 
2.0 

i 1.9 
i 1 8

1.7
1.6 
1.8 
1.9 
1.9 
1.5 
1.4 
1.3 
1.4 
1.6

1.1 
1.0
.8 
.8 
.6 
.8 

1.3 
1.7 
1.7 
1.7
O 0

2.6

3.3
5.7 
5.1 
4.7 
3.9 
3.8 
3.8

Mar.

4.3 
4.4
4.3 
4.4 
4.2 
4.1 
4.1 
4.0 
4.0 
4.1
4.2
4.0 
3.9 
3.8 
3.7 
3.6 
3.4 
3.3 
3.1 
3.0

Apr.

2.1 
2.3
2.5 
4.2 
4.1 
3.9 
3.9 
4.2 
4.8 
8.0
4.7
4.3 
3.5 
2.1 
1.5 
1.5 
1.4 
1.3 
1.2 
1.2

May.

2.4
9 Q

2.2 
2.4 
2.2 
2.0 
1.8 
1.7 
1.6 
1 5
1.4
1.6 
1.7 
1.9 
2.4 
2.8 
3.2 
3.6 
4.6 
5.6

June.

8.4
7 4
6.5 
6.2 
6.2 
6.0 
5.9 
5.7 
5.5 
5.4

5.5 
5.8 
(5.4 
6.8 
7.5 
8.4 
8.8 
9.2 
9.4

July. Aug.

5.1 
4.8 
4.5 
4.5
5.0 
5.0 
4.5
4.4 
4.1 
4.0 
4.0 
3.9 
3.8 
3.7 
3.6
3.5 
3.6 
3.7 
3.6 
3.6 
3.6 
3.4 
3.1 
3.0 
3.1
3.0 
2.9 
2.7 
2.6 
2.6

6.9
6 Q

7.1 
6.8 
6.2 
5.8 
5.6 
5.7 
5.7 
5.7

5.6 
5.6 
5.6 
5.7 
5.9 
5.7 
5.5 
5.1 
4.9

3.5 
2.5 
2.4 
2.4 
2.4 
2.3 
3.5 
2.3 
2.2 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
1.8 
1.8 
1.7 
1.6 
1.6 
1.5 
1.5
1.4 
1.3 
1.2 
1.3
1.2 
1 1

&>. O

? 7
2.6 
2.5 
2.4 
2.3 
2.3 
2.2 
2.3 
2 2
3.1
3.2 
2.1 
2.0 
2.0 
1.9 
1.8 
1.8 
1.9 
2.0

Sept.

1.1 
1.1 
1.1
1.0 
1.0 
1.0 
.9 
.9 
.8 
.8 
.7

.7 

.7 

.7 

.6 

.6 

.6 

.6 

.6 

.6 

.5 

.5 

.5 

.4 

.4 

.3 

.3 

.3 

.3

1.4 
1.6

'2.0 
3.1 
2.6

2.1 
2.0 
1.9 
1.7
1.6
1.4 
1.4 
1.3 
1.2 
1.1 
1.0 
1.0 
.9 
.9

Oct.

0.2 
.2 
.1 
.1

- .1

.6

.0 

.0 

.0 

.0 

.2 

.3 

.2 

.2 

.1 

.1 

.1 

.2 

.4 

.5 

.6 

.6 

.6 

.6 

.6 

.6 

.5 

.5 

.4 

.4

.4

.5

.6

1.2 
1.5 
1.1
.9 
.9 
.8
.8
.9
.8 
.8 
.7 

- .7 
.7 
.6 
.6 
.5

Nov. i

0.6 
.5 
.5 
.5 
.4 
.4 
.4 
.4 
.3 
.3 
.3 
.2 
.2 
.2 
.2 
.3 
.4 
.4 
.4 
.4 
.4 
.3 
.2 
.2 
.3 
.3 
.3 
.3 
.3 
.3

.5 

.5

.5 

.6 

.4 

.4 

.4 

.4 

.4 

.3

Dec.

0.3 
.3 
.3 
.3 
.4 
.4 
.5 
.5 
.6 
.7

.6 

.5 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.5 

.6 

.6 

.7 

.7 

.7 

.7 

.9 
1.0 
1.1 
1.3

--  

......

.3

.3 
  .3 

o

.1 ......
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Mean daily gage height, in feet, of Yellowstone River, etc.  Continued.

Day.

1898. 
v\

22.. ....................... 
^.. .......................
24
OK *

26.--    ....---.-.. ------
27
f'S

29---.. _-----.._--.-_-.--..
30.-.....-.....   .........
o-i

1899. 
1...... ...................
9

3......   ... .............
4. ..............._._.._.._

6.     ..   ..     .-  

S. ........................
Q..... ....................

10-.......-.........   -__.
11-     .-.   ...   ___.-
12
13.   ___-._   _   _   --
14..... ....................
IS..... .................. ..
16.   . ........ ............
17.... .....................
18.........................
19........................
^d..... .................... 
31..... ....................
22
23... ...... ................ 
2^... ......................
25
26._   -_. ............. ..__

2». ........................
29.........................
30.........................
31.--..-.-..-..,  ......

1900. 
I..... ....................
2
:i.. .......................
^.... .....................

6._... ................... .
7. ........................
s.. .......................
9......... ................

Jan.

1.5
1.4
1 2
1.0
1.0
.9

1.3
1.8
1.9
1.6
1.4

------

.3

.3 
2
g

.3

.4

.5

.5

.6

Feb.

3.6
3.4 
3 2
3.0
3.0
3.4

.1

.0 

.0

.0

.0

.0

.0

.6

.5

Mar.

2.7
o «j

2 2
2 2
1.9
1.8
1 7
1.6
1.3
1.8
2.0

X

:::-

......

2.0
1.7 
1.3

7
.4
A

1.0
1.7
2.5

Apr.

1.6
1.8 
1.9
2.0
1.9
1.5
1.8
1.8
1.4
1.9

6.4
6.8
7.0

8.8
11.8
13.4
10.0
10.6
9.6
8.0
6.0
5.1
5.2
5.0
4.7
3.9
3.0
2.6 
2.5
2.8
3.2 
3.1
3.0
q -I3.1
2.9
2.6
2 4
2.8

1.6
1.7 
1.8
1.7
1.6
1.5
1.7
1.8
1.8

May.

5.4
5.6 
5.3
4.6
4.4
4.7
6.4
7.5
8.5
9.1
9.2

3.1
3.1
3.4
3.3
3.1
2.7
2.3
2.1
1.9
1.7
1.6
1.9
2 2
2.5
2.8
3.2
3.3
3.2
3.4
3.6 
4.1
4.2
4.7 
5.0
4.6
3.8
3.5
3.8
3.7
3.5 
3.7

6.0
5.5
3.8
3.7
3.3
3.1
3.8
4.8
5.1

June.

9.6
9.8 

10.2
10.4
9.5
9.5
9.3
8.7
7.9
7.4

3.5
3.2
3.7

5.8
6.7
7.1
6.3
5.3
4.7
4.3
4 2
4.5
5.7
6.4
6.0

5.2
5.3
6.7 
8.4
9.7

10.5 
10.9
9.8
8.7
9.2

10.2
10.8
11.0

8.8
8.2
7.8
7.9
8.6
8.9
9.4
9.7

10.0

July.

4.5
4 2 
3.8
3.7
3.5
3.4
3.3
3.2
3.1
3.0
2.9

11.1
11.4
11.6
11.4
10.8
10.6
10.3
9.8
9.3
8.9
8.8
8.6
8.4
8.0
7.8
7.4
7.0
6.5
6.1
5.6 
5.1
4.8
4.5 
4.2
3.8
3.5
3.4
3.2
3.1
3.2 
3.6

6.0
5.7 
5.6
5.1
4.6
4.6
4.3
4.0
3.7

Aug.

2.0
1.9 
1.8
1.7
1.7
1.6
1.6
1.5
1.4
1.4
1.4

3.4
3.1
3.9
2 8
2.9

3.3
3.4
3.2
2.9
2.8
3.7
2.6
2.5
2.3

2.0
1.8
1.6 
1.5
1.4
1.4 
1.3
1.4
1.4
1.3
1.2
1.2
1.3 
1.4

1.2
1.1
1.0
1.0
1.0
1.1
1.0
.9

1 2

Sept.

0.8
.8
.7
.7
.6

.5

.5

.5

.5

1.4
1.3
1.2
1.3
1.4
1.4
1.3
1.4
1.2
1.0
.9
.8
. 7
.6
.5
.4
.5
.7
.8
.7 
.6
.5
.4 
.4
.3
.4

.3

.3

.4

.4

.5 
1.1
.9
.7
.5

1.0
3.1
4.0

Oct.

0.5
.6 
.6
.6
.6
.6-

.6

.6

.5

.5

.3
0

.1

.1

.2

.2

.2

.1

.0

.0

.1

.1

.4

.5

.7

.6

.5

.6

.6

.5 

.5

.8

.6

.5

.6

.6

.8

.8

.6 

.4

.9
1.1 
1.0
.8

.6

.5

.4

.4

Nov.

......

0.3

.3

.1

.0

.0

.0
- .1

.0

.0

.0

.0

.1

.1

.0

.0

.0

.1

.1

.2 

.1

.1

.0 

.0

.1

.0

.0

.0
- .1
- .1

.3

.3

.4

.4

2
.2
.2
.1

Dec.

0.0
.0
.1
.3
.4
.5
.5
.6
.6
.6
.4
.8
.9

1.0
1.1
1.0
1.0

. 7

.6

.5 

.6

.7

.8 

.8

.7

.6

.4

.4

.4

.3 

.3

1.7
1.9 
1.8
1.8

1.7
1.6
1.6
1.5
1.4
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Mean daily gage height, in feet, of Yellowstone River, etc. Continued.

Day.

19TO. 
10......--.---....  ------
11. ....-------. ------------
13
13_         . ..     
14..  ....... .........   
15---------. --------------
16.-..  ...... ........ ....
17.....---.-- -------------
10

19.. -.___. .-.._____........
20.  .   ....   .....  
31
22
23  

24-.... .. ..................
35
26.. _     ___  ........ . .
27-.-------.-..-..--.......
 2S. ........................
S9..... ....................
on

31.    -   ......   ......

1901. 
1.      ........ . .-..
2. .......... .
3..   ------------- ...

5.........................
6.----.----.-........-....

8........-.--...
9

10--.    -    .
11_. ...... ...__. ----------
12---------......- ......
13..... ....... ............. 
14.....--..-.. ----__--.,--
15--------.-..-..... ......

17..    _.      _______
18  __   .._  . ..._.....
19------.- ._     ___ _.

21

23 
24
25.-.....---- .  _.-   
26..-..---..... -.._-..-.
27
28
°9

30....... -......    ...... 
31.     ........ ..........

Jan .

0.6
.5
.5

7
.5
.5
.4
.5
.6
.6
.5
.5
.5
.4
.3
.3
.2

.2

.1

.1

.1

.6

.5

.5

.5 

.5

.4

.4

.4

.3

.2

.4

.5

.6 

.6

.7

.6

.5

.6

.6

.8
9

1.0
.9 
.9
.8
.8
.9
.8
.7
.6 
.6

Feb.

0.5
.4
.3
.3
.2
o

.3

.3

.3

0

.3

.3

.2

.4

.4

.5 
1.0
1.5

.8

.8

.6

.5 

.5

.6

.7

.6

.6

.4

.6

.8 

.9
1.0
1.0 
1.2
.9
.8

.7

.7

.5

.5

.6

.8
1.1

......

Mar.

2.9
2.1
1.5
5.0
4.6
3.8
4.8
5.3
5.0
5.0
5.0
4.0
3.3
2.8
2.3
1.8
1.3 
1.0
1.1
1.0
1.0

1.5
1.6
1,5
1,4 
1,7
2.0

2.0
2 2
1.8
1.8
2 2
2.4
2.8
3.0
3.3 
3.6
3.5
3.4
3.3
3 2
3.0
3.0 
2.6
2.3
2.0
1.9
1.4
1.0
.5 
.1

Apr.

1.7
1.5
1.4
2.3
2.6
2.3
2.0
f> ff

2.5
2.4
2.3
3 1
3.0
1..4
2.5
4.6
5.0 
4.0
3.6
4.6
5.5

.0

.0

.1

.0 

.0

.1

.2

.2

.3

.2

.1

.0

.1 
o
o

.1

.3

.4

.7

.6

.C

.5 

.6

.6

.8
1.0

1.4
1.6

May.

5.2
5.7
6.2
6.8
7.4
7.5
7.0
6.5
6.0
5.8
5.3
5.1
5.1
4.9
5.4
5.4
5.6 
6.1
6.6
7.2
8.3
8.7

1.8
1.7
1.6
1.5

4 2
4.5
4.6
4.4
4.1
4.0
4.4
4.8 
5.1
5.6
5.9 
6.3
6.8
7.6
7.8
8.0
8.3
8.6
8.8
7.4
6.8
6.5
r.o

8.2
8.7

Tune.

9.7
9.3
8.6
8.1
7.7
4.4
7.2
7.1
7.0
7.3

7.0
7.1
7.5
7.6
7.3
7.2 
7.1
7.0
6.9
6.4

9.6
9.6
7.8
7.5 
7. 1
7.0
6.3
5.8
5.3
5.2
5.3
5.8
5.3 
4.9
4.5
4.1 
3.8
3.6
3.5
4.2
4.9
5.0
5 1 
6.0
6.5
5.3
4.8
4.6
4.4
4.3

July.

3.4
3.2
3.1
3.0
2.8
2.7
2.6
2.5
2.4
2.3
2.4
2.1
2.0
1.8
1.7
1.6
1.0 
1.5
1.4
1.6
1.5
1.4

4.0
4.1
4.9
6.0 
5.0
4.4
4.0
3.8
50
4.2
4.0
3.9
5.0 
4.2
3.8
3.6 
3.4
3.2
3.7
3.7
3.3
3.1
2.9
2.7
2.4
2.4
2.3
2.4
2.3
2. 1
3.0

Aug.

4.8
2.0
1.5
1.3
1.2
1.0
.9
.8
.9

1.0
.8
.7
.6
.5
.4
.4
.3 
.3
.2
.2
.3
.2

1.7
1.8
1.8
1.9 
2.5
2.6
2.4
2.0
3.0
1.9
2.0
1.7
1.4
1.2
1.0
.9
.8
.8
.7
.6
.7
.8
.9 

1.5
1.2
1.0
.9

1.0
1.1
1.9
.8

Sept.

2.5
1.0
.5
.4
.5
.3
.4
.4
.6
.9
.7
.6
.5
.5
.4
.4
.5
.4
.4
.6

.5

.6

.6

.8 
1.8
1.7
1.6
1.4
1.0
.8

1.1
1.2
1.0 
.6
.5
.4 
.3
.4
.4
.6
.6
.5
.4

c

1.0
1.3
1.4
1.3
1.0
.7

Oct.

0.3
.4
.3
.3
.2
0

.3

.2

.1

.1

.3

.3

.2

. 2

.1

.1

.0 

.0

.1

.1

.2

.2

.6

.5

.4

.3

.3

.3

.5

.6

.6

.6

.5

.4

.6

.8

.9

.8

.7

.6

.5

.5

.4

.5

.5

.4

.5

.4

.5

.4

.3

.3 

.3

Nov.

0.1
o

.3

.2

.2

.3

.4

.7
1.0
1.2
1.5
1.6
1.4
1.3
1.0
1.0
1.0 
1.0
1.4
1.5
1.6

.4

.3

.2

.1 

.3

.4

.4

.3

.3
o

.4

.4

.2

.1

.0

.0 

.1

.1

.1

. I.J

.1
o

.3

.4

.4

.5

.5

.5

.3

.3

Der.

1.3
1.2
1.1
1.0
.9
.9
.9
.8
.8
.7
.6
.6
.6
.5
.5
.4
.4 
.5
.6
.7
.7

.2

.2

.1

.1 

.2
,2
.4
,5
.7
.8
.8
.9

1.0 
1.0
.8
.7
.7
.7
.6
.6
.5
.8
.9 

1.5
2.(
2 ]
2.3
2.5
3.0
3.2
3.3
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Mean daily gage height, in feet, of YeUoivstone River, etc. Continued.

Day.

1902. 
1  ....... _..-...---   

i.. ..................... -.
5----.--------- --   -

g
10--    -    -    -   
11.    .--.-.-...------ ....

13..-  -.   - -. ....... ...
14.........-..-   .........

16---      -      -   
17-.       -   - .  
IS...... ........... ....... .
19..   --...-.       ....
20.-.  _-....-       ...
21
22
23

25....... ..................

27 
28.. ................ ._...-
29---            .-  
30---    --    .    -   
31-.-   -.      -   

1903.

2
3
4.--  -.-..-. ...  -..

6.......--..-   ..........

8.... ...... . .    _ .... --._

10---...-  ....... ........
11.-.   ........ .. . .

13--    . -.-   _      
14.-.. .   ...  .......

16.   .        __.. ......

18..... ....... ...........
19....... ...... ............ 
20.......  .....    ......
21...... ...................

Jan.

3.4
3.3
3.0
3.0
3.0
2.8
2.8
2.8
o 7

2.6
2.4

9 1

2.0
1 Q

1.8
1.6

1.1
1.0 
1.0

Q

.8

.6

.4 

.4 

.3

.,

......

......

......

......

Feb.

0.2
2

.1

.3

.4

.4

.3

.4

.4

.5

.6

.7

.6

.5

.5

.6

.7
1.0
1.6

4.0
50
4.8 
4.0
3.6 
3.0 
2.4

......

-----

......

Mar.

2.0
2.0
2.2

3.2 
3.3
3.4
3.7
4.0
4.0
3.7
3.4
3.0

2.2
1.9
1.8
3.0
1.8
1.6

1.8
S Q

3.7 
4.1
3.6 
3.2 
'' 4

1.5
1.3

......

......

......

4.2
4.1
4 2
4.4 
4.4
4.5

Apr.

1.0
1.0
1.1
.8
.7 
.6
.5
.5
.5
.4
.3
.3
.4
.4
.3

Q

.4

.3
2

.1 

.1
0

.0

.1
2

.4 

.5 

.6

.8

.9

6.0
7.0
7.2
7.0
6.5
4.0
3.5
3.0

2.0
1.5
1 0
1.3 
1.0 
.9
.8

.8

.7

.7 

.6

.6

May.

1 3
1.7
1.8
1.9
1.8 
1.6
1.5
1.3
1.2
1.0
1.0
.9
.8

.9
1.5

2.5
3.1
3.7 
4.1
4 0
4 0
3.7 
3.4
3.3 
3.0
9 7

2.4
3.0
4.3

0.4
.5
.7
.9

1.2
1.5
1.8
2 0
2.1 
2.0
1.8
1.6
1.8 
1.9 
2.0
2.2
2.3
2.8
2.4 
2 5
4 ft

June.

5.1
5.5
5.8
5.6
5.2 
4.9
4.7
4.3
4.1
4.0
4.3
4.4
5.3
5.9
6.3
6.5
6.8
6.9
7.0
6.7 
6.2
ft 7
5.3
5.0 
ft 1
5.3 
5.4 
5.2
4.9
4.5

3.0
3.1
3.2
4.3
5.0
5.5
6.3 
7.0
7.1
7.3
7.7
8.0

7.5 
7.5
7 6
8 3
8 4
8.5 
9.0
8.8

Jnly.

4.0
3.8
3.5
3.4
3.4 
3.3
3.3
3.1
3.0
2.8
2.6
2 4
2.1
2.0
2.0
2.3
2.5
3.8
3.0
3.1 
2.9

3 4
2 3
2.1
2.0 
2.0 
1.9
1.8
1.8
1.7

7.9
8.3
8.9
8.1
7.9
6.9
6.8 
6.0
5.8 
6.0'

5.9
5.8
5.6
5.4 
5.3
5.6
5.4
5.5
5.4 
5.3
5.8

Aug.

......

--  

......

......

5.5
6.1
6.3
5.6
4.9
4.9
4.4 
4.J2
4.0 
3.*
36
3.7
3.5 
3.4 
'33

3.4
3.5
3.0
2.9
?, 7
3.6

Sept.

0.8
.7
.6
.5
.5 
.4
.4
.4
.3
.3
.3
.2
.2
.1
.1
.0
.0
.1
.1
.2
.2
.3
.4
.5 
.5
.6 
.6
.7

.8

2.7
2.5
2.3
2.0
1.9
1.7
1.6 
1.6
1.5 
1.5
1.6

2.2 
2.6 
2.65
2.9
2.9
2.75
2.55
2.4
2.8

Oct.

0.8
.9
.9
.8
.8
. 7
. 7
.6
.5
.5
.6
.6
.5
.5
.4
.4
.3
.4
.5
.5
.6

ft
.4
.3 
.2
.1 
.1 
.0
.0

-.1
-.1

1.9
1.9
2.0
3.0
2.0
3.1
2.0 
3.0
3.0 
3.0
1.9

2.0 
2.0 
1.9
1.8
1.9
1.9
1.9 
1.9
1.8

Nov.

......

-- 

1.4
1.4
1.3
1.3
1.3
1.3
1.3 
1.3
1.3 
1.3
1.3
1.3
1.3 
1.3
1,3
1.3
1.4
1.4
1.4 
1 4
1.4

Dec.

*

......

......

......

......

5.7
5.9
6.6

6.6
6.6
6.6 
6.6
(5.5 
6.5
6.5
6.3
6.3 
6.3 
6.2
6.0
5.8
5.4
5.0 
4.5
4.4
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Mean dailij gage height, infect, of Yellowstone River, etc. Continued.

Day.

1903. 
33...... ...................
23.......................
24........................
25.-----.-....-...........
26      -.-..._..--  .
37.. ..-   -   .--. 
28
29
30   --      .  ......
31.. . ......................

Jan Feb. Mar.

4.3
4.4
4.4
4.5
4.5
4.4 '
4.5
4.8
5.0
5.0

Apr.

0.5
.5
.4
.4
.5
.5
.4
.3
.3

May.

5.0
5.1
5.3
5.3
5.0

4.3
9 Q

3.5
3.0

June.

8.6
8.6
8.4
8.2
7.8

7.3
7.0
7.0

July.

5.0
5.0
4.8
4.7
4.7
5.4
5.2
4.5
4.5
4.3

Aug.

2 4
2 2
2.2
2.5
2.4
2 7
4.0
3.9
2.7
2.6

Septr

2.3
2.2
2.15
2.1
2.05
2.0
1.9
1.9
1.9

Oct.

1.8
1.8
1.7
1.6
1.6
1.6
1.6
1.5
1.5
1.4

Nov.

1.4
1 4
1.4
1.4

«5.6
56
5.6
5.7
5.7

Dec.

4.4
4.4
4.4
4.6
4.6
4.6
4.6
4.6
5.1
5.1

«Ice gorge one-eighth mile below gage cause of sudden rise.

Top of ice, November 16-35; December 1-31. Ice broken, November 26-30. 

YELLOWSTONE RIVER NEAR LIVINGSTON, MONT.

This station was established May 2, 1897. It is located at Carter's 
bridge, 5 miles south of Livingston, Mont., at the inouth of the lower 
canyon. A vertical rod was first installed, but was replaced by a 
wire gage, which is located on the lower side of the east span. The 
scale is fastened to the guard rail. The length of the wire from the 
end of the weight ,to the marker is 21.76 feet. The gage is read once 
each day by Thomas S. Carter. Discharge measurements are made 
from the downstream side of the bridge. The initial point for sound­ 
ings is marked on the guard rail, 2 feet east of the center of the north­ 
west pier. The channel is straight for about 300 feet above and for 
250 feet below the station. The right bank is low, and at high stages 
a part of the water escapes through a slough on that side and has to 
be measured separately. The left bank is high and rocky and will 
not overflow. The current velocity is swift, and at high water it is 
difficult to keep the meter submerged. On January 1,1903, the gage 
and the datum were lowered 3 feet, increasing all subsequent read­ 
ings by that amount. Bench mark No. 1 is the head of the 2-inch 
nut on the center pin at the foot of the end diagonal of the upstream 
truss at the east pier. Its elevation is 13.44 feet above the old and 
16.44 feet above the new datum. Bench mark No. 2 is a white paint 
mark on the corner of the top of the shoe at the foot of the batter 
post on the east end of the upstream side of the bridge. The batter 
post is marked "B. M. 14.20, U. S. G. S." in white paint. It is also 
marked "17.20" in red paint. Its elevation is 14.20 feet above the 
old and 17.20 feet above the new gage datum.

The observations at this station during 1903 have been, made under 
the direction of C. C. Babb, district engineer.

IRR 99 04
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Mean daily gage height, in feet, of Yellowstone River near Livingston, Mont., for
1903.

Day.

1.. ....................... 
2............... .........
3..... .................. ..
4.. ...................... .
5.. ......... ....---.... ...
6.. ..................... ..
7--   -    -   -   -.-

8.........................
9.........................

10.........................
11. ....................... .
12.................. __....
13.--..------...-.  ......
14......... ................
15.----....-..... ..........
16.---..... .... ............
17.  .....................
18..  ....................
1Q

20....   -----..----......
21..... ......... ...........

22
23....... ........._.._. ....
34........ ................
85..... ................ .... 
36------..... ..............
27..... ...... ...... ........
28
29..... ................ .... 
30-    --    -   --.   
31...... ......... ..........

Jan.

1.60
1.70
1.70
1.80
1.80
1.80
1.70
1.60

1.60
1.70

1.70
1.60
1.50
1.50
1.60
1 60
1 60

1.60

1.60
1.60
1.70 
1.70
1.60

1.75

1.70 
1.70
1.60
1 60

1.45 

1.30 
1.45

Feb.

1.55 
1.10
1.40
1.50
1.50
1.50
1.40
1.50
1.60
1.70
1.60
1.50
1.45
(«)
(«)
(«)
(«)
(«)

1.50
1.60
1.60
1.70
1.70
1.70
1.70 
1.70
1 60

1.50

Mar.

1.50 
1.70
1.60
1.70
1.70
1.75
1.75
1.75
1.65
1.75

1.75
1.75
1.75
1,65

1.80
1.70
1.65
1.65
1.60
1.55
1.55 
1.60
1,55
1,55

1.60 
1.60
1.70
1.70

1.75 
1.80 
1.85

Apr.

1.85 
1.80

1.75
1.80
1.85
1.75
1.75
1.80
1.85
2.00
1.95

1.80
1.70
1.80
1.85
1.85

1.85
1.85
1.85
1.90
1.95 
1.95
3.05
2.10

2.20 
2.40
2.65
2.55
2.40 

3.25

May.

2.30 
2 35
2.15
2.15
225
2.35
2.60

2.85
2.78
2.62
355
355
3.00
3.65
5.00
5.22

4.60
4.10
3.78

3.50
3.40 
3.28
3.20
3.15
3.05 
3.10
3.23
Q KR

3.98 

4.45 
5.50

June.

6.45 
6.70
6.85

7.05
7.15
7.15
7.40

7.63
7.75
7.48

7.40
7.63
7.60
7.83

8.00
8.10
8.15
8.20

7.80
7.65
7.50 
7.30
7.28
7.00

6.85 
6.80
7.10
7 00

7.00 
7.05

July.

6.90 
6.78
6.63
6.45
6.40
6.35
6.40

6.38
6.23
6.13
6.13
6.10
6.03
5.93
5.83
5.73
5.75
5.73
5.55
5.45
5.40 
5.30

5.25
5.15
5.05 

5.00
4.95
4.83
4.70 
4.63
4.70

Aug.

4.70 
4.57
4.50
4.40
4.32
4.23
4.17
4.08
4.00
4.00
3.95
3.90
3.83
3.75
3.67
3.63
3.57
3.50
3.50
3.48
3.45 
3.47
3.50
3.47

3.38 
3.33
3.30
3.27
3.23 
3.13 
3 12

Sept.

3.10 
3.05
3.05
3.00
2.95
3.00
3.00
3.00
3.00
2.95
2.95
2.95
2.95
3.00
2.95
2.90

2.90
395
2.95
2.90
2.85 
2.85
2.85
2.80
2.75

2.75
2.75
9 n
2.75
3.75

Oct.

2.75 

2.75
2.75
2.80
2.80
2.80
2.90
2.85

2.90
2.85
2.85
2.80
2.75
2.70
2.70
2.65
2.60
2.55
2.55
2.55
2.55 
2.50
2.50
2.50
2.50 

2.50
2.50
2.45
2.45 
2.45 
2.40

Nov.

3.a5
2.30
2.30
2.30
2.30
2.30
3.30

2.30
2.30
2.10
2.10
2.05
2.05
2.00

------

2.45
2.a5
2.30

2.25

Dec.

2.30 
3.a5
2.30
2.00
1.80

2.25
2.30
2.00
2.10
2.00
1.90
1.80
1.90
2.10
2.00

2.10
2.15
2.00
2.50
2.00 
1.80
1.90
1.95
1.80 
1.85
1.80
1.90
1.80 

1.85 
1.70

«Ice.

Discharge measurements of Yellowstone River near Livingston, Mont., in 1903.

Date.

April 4....... . ...........
May 25.. ......___..........
June 24 __ ..... . . . .... .
July3... ............ ......
July 20..... ...............
September 1 - .... ...._...

Hydrogr apher .

J.S.Baker ..................
F. L. Travenner .......-.--._
J.H.Sloan ..................
.... do ......................
.....do ..............._......
.. ...do ......................

Gage 
height.

Feet. 

1.86

3.01

7.10

6.66

5.45

3.12

Discharge.

Second-feet.

1,424
2,549

14,208

11,763
7,563
3,009
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Rating table for Yellowstone River near Livingston, Mont., from January 1 to
December 31. 1903.

Gage 
height.

Feet.

1.1

1.3

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2 2

2.3

2.4

3.5

Discharge.

Second-feet.

880

920

960

1,000

1,060

1,130

1,200

1,280

1,360

1,450

1,540

1,630

1,730

1,830

1,950

Gage 
height.

Feet.

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4.0

Discharge.

Second-feet.

2,080

2,220

2, 360

2,500

2, 650

2,800

2,950

3,100

3,260

3,420

3,580

3,740

3,900

4,060

4,220

Gage 
height.

Feet.

4.1

4.2

4.3

4.4

4.5

4.6

4. 7

4.8

4.9

5.0

5.1

5.2

5.3

5.4

5.5

Discharge.

Second-feet.

4,400

4, 580

4,760

4,940

5,140

5, 340

5,540

5, 760

5, 980

6,200

6,440

6,680

6,940

7,200

7,480

Gage 
height.

Feet.

5.6

5.7

5.8

5.9

6.0

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

7.0

Discharge.

Second-feet.

7,780

8.080

8,400

8,740

9,080

9,440

9,800

10, 180

10,560

10, 980

11,460

12, 000

13, 560

13, 120

13, 680

Tangent above 6.8 feet gage height, with differences of 560 per tenth.

Estimated monthly discharge of Yellowstone River near Livingston, Mont. , for
1903.

[Drainage area, 3,580 square miles.]

Month.

February « .........

March . . _ . . .....
April _ . _ . _______
May ....... ........

June ------- ---___-
July.---.----...--.
August ............
September ..._._
October .._...'....
November & ......
December". .. ....

The year

Discharge in second-feet.

Maximum.

1,280 

1,200 

1,320 

2,150 

7,480 

20, 400 

13, 120 

5,540 

2,800 

2,500 

1,890 

1,950

20, 400

Minimum.

960

880 

1,060 

1,200 

.1,585 

10, 770 

5,400 

2,830 

2,290 

1,830 

1,450 

1,200

880

Mean.

1. 152 . 

1,087 

1, 185 

1,436 

3,236 

15, 711 

8,481 

3,852 

2,521 

2,155 

1,673 

1,462

3, 662

Total in 
acre-feet.

70, 834 

60, 369 

72, 863 

85, 448 

198, 974 

934, 870 

521,476 

236, 850 

150, 010 

132, 506 

99, 550 

89, 895

2, 653, 645

Run-off.

Second-feet 
per square 

mile.

0.322 

.304 

.331 

.401 

.904 

4.390 

2.370 

1.080 

.704 

.602 

.467 

.408

1.024

Depth in 
inches.

0.371 

.317 

.383 

.447 

1.040 

4.900 

3.730 

1.250 

.784 

.694 

.521 

.470

13.906

"February 14 to 18 estimated. & November 15 to 25, also 29, estimated. "December 6 estimated.
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BEAVER CREEK NEAR ASHFIELD, MONT.

The original station was established July 5, 1903, by A. E. Place. 
It was located at railroad bridge No. 455 of the Great Northern Rail­ 
road one-fourth mile west of Ashfield, Mont. The gage was read once 
each day by John Borek, and consisted of a vertical board gage in two 
sections fastened to the left abutment and to some old piles near the 
channel. Discharge measurements were made from the railroad 
bridge. The bench mark was a spike in the pile to the left of the 
upper part of the gage, and was marked " IT. S. G. S. B. M." Its eleva­ 
tion above the zero of the gage was 7 feet. This station was discon­ 
tinued in December, 1903, on account of the influence of the back­ 
water from a dam completed August 2, 1903, about 1 mile below. A 
new station was established December 31, 1903, by W. B. Freeman, at 
a point 2^ miles farther upstream, at the Thomas & Gould ranch. The 
new station is 18 miles from Malta, Mont. There is a railroad dam 
at Ashfield, Mont., but the backwater does not affect the new sta­ 
tion. The gage is an inclined 2 by 6 inch plank securely fastened to 
posts set in the ground at each end. Discharge measurements are 
made from a ^-inch steel cable about 225 yards above the gage. The 
cable has a span of 82 feet between supports. A car is suspended 
from the cable, and a tag wire has been installed and marked at inter­ 
vals of 5 feet. The initial point for soundings is a nail in the cable 
support on the left bank. The channel is straight for 300 feet above 
and below the cable. The right bank is sloping and covered with 
willows and is not liable to overflow. The left bank is steep and is 
also covered with willows. The stream has a sluggish velocity. The 
bed of the stream is composed of mud, and there is but one channel. 
Bench mark No. 1 is the top of a nail driven flush in the top of a 2 by 
4 stake 12^ feet south of the gage. Elevation, 11.432 feet above zero 
of gage. Bench mark No. 2 is the top of a railroad spike driven in 
the northwest corner of Thomas's house 1 foot above ground. Eleva­ 
tion, 13.346 feet above zero of gage.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Discharge measurements of Beaver Creek near Ashfield, Mont., in 1903.

Date.

July 22

August 16. .-..-_.....-. ......

September 12 _________________

Hydrographer.

A. E. Place ...............
.._._do ....................
E. W. Myers _..____._._ ^ _.

Gage 
height.

Feet. 

1.21

Discharge.

Second-feet: 

60

«21.6
&.5

a Ditch, Blum Cattle Co., 3 miles above station. & Estimated, 10 miles above station.
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Mean daily gage height, in feet, of Beaver Creels near Ashfield, Mont., for 1903.

Day.

1... .................................................
2....--.........-...-..-..........-....-- ............
3..... ...............................................
4. ...................................................
5.... ................................................
6-.....-............   ..........................
7       -    -    -    -         -  -.. 
8................................................ ..
9.. ........................................... . .

10......................................... .....
11........................................ .. .. ..
12..................................................
13   ........... .   ......-..........-..........
14................................... ............
^5.................... ....................... ....
16-.--........... ........................ ...
17.----.....---...-.....---...-......  .
18. ...    .-.   ..   -...   ...__   .    ....
19     ..         .         .  ._     _.

20.-  ...   ......-.   ....... ...... ............ ....
21
22... ................................................
^S.. ..................................................
M.... ............................ .............. .. ...
25.. ..         -    ._ ......    ...   ___. ...
26...    ..  ..-   ...... ....... ........  ______
27  ........ . .       .....    - ........ ....
28   -..-..  .-  ...... ..   ...    . ............
29            _.   .    __.__     _   _ ____.
30.-.   ....      ..           . ..__  _ .....
31   -          .-       --    ....   -..._.

July.

&0.30
1.00
1 20
1.10
1.30
1.30
1 20
1.30
1.30
1.10
1.10
1.00

1.30
1.30
1.20
1.20
1.10
1 00

.30

.20

.30

.30

.40
50

Aug.

1.60
(«)
2.60
3.70
3.10
3.10
3.10
3.30
3.20
3.20
3.30
3.30
3.30
3.20
3.30
3.20
3.10
3.00
2.90
2.90
2.80
3.80
2.70
2.60
2.60
2.50
2.70
2.70
2.70
2.70
2 70

Sept.

2.70
2.70
2.80
2.90
3.00
3.30
3.30
3.20
3.10
3.00
3.00
2.90
2.90
2.80
2.70
2.70
3.70
3.60
2.60
2.60
3.50
" 50
 ) 50
2.50
2.50
2 <tO
2.40
2 40
2.40
2.40

Oct.

2.40
2.30
2.30
2.30
2.30
2.30
3.30
3 20
2.20
2.30
2 20
2.20
2.10
2.10
2.10
2.10
2.10
3.10
2.10
2.10
2.10
2.10
2.10
3.10
3.10
2.10
2.10
2.10
2.10
2.00
o QO

Nov.

2.00
2.00
2.00
2.00
2.00
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90

dl.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90

Dec.

1.90
1.90
1.90
1.80
1.80
1.80
1.80
1.70
1.70
1.70
1.70
1.70

<?1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70

a On August 2 a dam was erected about 1 mile below station. This accounts for rise of water 
level.

& Creek reported not running from July 7 to December 31. 
<"Ice 7 inches thick, 
rf Readings to top of ice November 15 to December 31.

BEAVER CREEK OVERFLOW CHANNEL NEAR BOWDOIN, MONT.

This station was established June 29, 1903, by Cyrus C. Babb. It 
is located on an overflow channel of Beaver Creek, about 4 miles 
southeast of the Great Northern Railroad station at Bowdoin, Mont. It 
is reached best by wagon from Malta, Mont., 12 miles distant. The 
water supply is partly due to natural drainage of irrigated lands and 
partly to water wasted over the spillway at the dam above on Beaver 
Creek. The gage is a vertical board nailed to a cottonwood tree 
about 100 feet above the cable. It is graduated to tenths of feet 
and marked with black paint. The gage is read once each day by 
John Turmell. Discharge measurements are made by means of .a 
cable, car, and tagged wire, and also by wading. The initial point for
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soundings is the east side of a post on the west or left bank near the 
wire fence crossing the channel. The channel is straight for 200 feet 
.above the station and for 100 feet below. The stream is sluggish. 
During high floods both banks will be submerged, as at that time the 
whole valley is flooded. The bed of the stream at the station forms 
a small bar covered with weeds and swamp grass. Bench mark No. 
1 is a nail in a hub 1 foot south of the back of the gage. Its eleva­ 
tion is 5.79 feet above the zero of the gage and is 2,213.6 feet above 
sea level. Bench mark No. 2 is a nail in the northwest corner of 
Turmoil's house. Its elevation above the zero of the gage is 17.64 feet. 
The elevation of these bench marks has been determined from the 
bench mark at the Malta schoolhouse. Its elevation is based on the 
elevation of the rail in front of the Great Northern Railroad station 
at Malta, Mont.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Discharge measurements of Beaver Creek overflow near Bowdoin, Mont., in 1903.

Date.

July31-_. ..................

August 10. _.___.__.

Hy dr ographer .

Babb and Myers .----... ...
C. C. Babb. .._._.-__-_.-..-.

Gage 
height.

Feet. 

4.15

3.30

Discharge.

Second-feet. 

14.1

2

Mean daily gage height, in feet, of Beaver CreeJc overflow near Bowdoin, Mont.,
for 1903.

Day.

I...........................................
Z. ............ ...............................
3.... ........................................
i.. ..........................................
^>.. ..........................................
^.... ........................................
1.... ........................................
8.. ..........................................
9. ......................................... ..

10. ....................................... ....
11...... ......................................
\2... .........................................
\^. ...........................................
u... .........................................
15-_....... ...................................
16. ....................................... ....
17.... ..................................... ...
l&.... ........................................
19

June.

a Creek frozen from November 15 to Dec*

July.

2.70 
2.70 
2.70 
3.70 
2.70 
2.70 
3.70 
3.60 
4.70 
5.00 
4.50 
3.80 
3.60 
3.50 
3.50 
5.80 
6.40 
5.90 

smber 3

Aug.

3.28 
3.25 
3.40 
3.60 
3.50 
3.50 
3.45 
3.40 
3.30 
3.20 
3.20 
3.18 
3.16 
3.15 
3.13 
3.10 
3.05 
3.00 
2.98 

.; read!

Sept.

3.83 
2.83 
3.82 
2.81 
2.70 
3.78 
2.75 
2.73 
2.73 
2.60 
2.58 
2.68 
2.66 
2.65 
2.63 
2.50 
2.50 
2.48 
2.46 

ags take

Oct.

2.27 
2.24 
2.10 
2.16 
2.14 
2.10 
2.10 
2.08 
2.05 
2.03 
2.00 
1.98 
1.97 
1.95 
1.90 
1.88 
1.87 
1.86 
1.84 

n at to]

Nov.

1.67 
1.65 
1.63 
1.63 
1.61 
1.50 
1.50' 

1.47 
1.45 
1.44 
1.43 
1.43

(«) 
(") 
(«) 
(«) 
(«) 

3 of ice.

Dec.

1.30 
1.30 
1.28 
1.28 
1.26 
1.26 
1.26 
1.26 
1.25 
1.25 
1.24 
1.24 
1.213 
1.22 
1.21 
1.21 
1.20 
1.19 
1.18
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Mean gage height, in feet, of Beaver Creek overflow, etc. Continued.

Day.

30............................................
21
32
33............................................
34............................................
35.-.   ......................................
26...- ..--..-..._._........__.......__....,_
37............................................
28... .........................................
29............................................
30.._. .......... .............................
31..  .......................................

June.

2. TO
2.65

Jtily.

5.40
4.60
3. TO
3.50
3.40
3.43
3.40
3.36
3.33
3.31

63.30
3.28

Aug.

2.98
2.96
2.96
2.95
2.95
2.93
2.91

'2.90
2.88
2.86
2.85
3.85

Sept.

2.45
2.45
2.44
2.43
2.43
2.41
2.30
2.36
2.35
2.31
2 30

Oct.

1.83
1.83
1.81
1.81
1.T9
1.T8
1.T6
1.76
1.74
1.73
1.69
1.68

Nov.

(«)
(a)

1.42
1.43
1.43
1.41
1.41
1.41
1.30
1.30

cl.30

Dec.

LIT
1.15
1.15
1.14
1.13
1.13
1.13
1.12
1.11
1.00
1.00
c.99

a Creek frozen from November 15 to December 31; readings taken at top of ice.
6 There was no flow from July 30 to December 31.
c Thickness of ice November 30, 6 inches; December 31,10 inches.

MILK RIVER AT MALTA, MONT.

This station was established July 31, 1902, by C. T. Prall. It is 
located at the highway bridge on the main road one-fourth mile east 
of the railroad station and post-office at Malta, Mont. The original 
wire gage has been replaced by a standard boxed chain gage, reading 
the same as the old one. It is fastened to the lower downstream 
guard rail of the highway bridge. The length of the chain from the 
end of the weight to the marker is 28.67 feet. The distance from 
the zero of the scale to the outside edge of the pulley is 0.5 foot. The 
marker is a small copper ring 0.8 foot from the extreme end of the 
ring at the end of the chain. Discharge measurements are made 
from the downstream side of the bridge to which the gage is attached. 
The initial point for soundings is a spike on the downstream guard 
rail at the right bank. It is marked zero with paint. The channel 
is straight for about 700 feet above and 250 feet below the station. 
The current velocity is moderate. Both banks are high and sandy 
and are not liable to overflow. The water passes beneath the bridge 
at all stages. The bed of the stream is composed of sand and gravel, 
and there is but one channel. The bench mark is a paint mark on 
the east end of a plank spiked to the south abutment. It is marked 
"B. M. U. S. G. S." Its elevation above gage datum is 13.66 feet.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.
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Discharge measurements of Milk River at Malta, Mont., in 1903.

Date.

April 25 ....................
May 12.. _. ......... ... _

Mayl4_.___ .... .. .

Do.....................
May 24-_______ ...... .

May 28. ---._----_.. .......
June 2 --_----... ... ....

June 9 _ _ ______________ ...

June 16 --------.. . . .

June 22 ._ ...

June 23 ___________________

JulyS..-.-. ...... _. .

July 15-.... ----- _

July 21. ...._._._-.-..__._._

Do.--....--.-.--..-.....

August 12 . __-_.-..-_--.-._

Do. _.._.._--_....__.___

September 8 __._.._.__._____

October 8 .............. ...

November 6 .._..__.__._ ...
November 12 ........ . ....

November 26 .__.____ _____
December 7 ........ . .

December 10 . .. . ....

Hydrographer.

J. S. Baker ______ ____.___.._
C.O.Babb... ........ ........
F.M. Brown. __._ _____ . _ __

_____do .._._..__._______.____

C.T.PraU...... ............

__.__do _____.__.__._ _______

W. B. Freeman _______

S.B. Bobbins. _.-..-_-_.-.._.

.....do _-_-__.____._-._ .. ..

A. E. Place .__....._._. ......

__.__do -.._.-._.....____.___

____.do _. .__ __._ ._______._

E. W.Myers__... ...........
__.__do __ ____.__.___..____._

P.A.Blaar-.------ ...........

A.E,Place ..................

.....do ... .................

.....do ......................

W. B. Freeman ..._--_-_..._.

.....do ----------- __-.-_-__.

_____do ......................

.....do ................ ..i...

.....do .........................

Gage 
height.

Feet. 

3.46

2.12

2.23

2 23

7.15

5.60

7.70

4.25

2.60
2'. 20

2 20

2 24

2.64

2.32

2.32

2.43

2.43

2.16

1.74

1.72

1.55
.-1.38

1.43
1 52

Discharge.

Second-feet. 

1,073

396

427

464

3, 729

2, 777

4, 184

1,753

618

399

501

357

479

266
271

483

496

150

73
148

130

88

98

107

Mean daily gage height, in feet, of Milk River at Malta, Mont., for 1903.

Day. Mar.

\. .............................. ............
2
3..........   ...............................
4....... .................. ................. ..
5....... .___._..............__..__..._.__.... 
6.. ..........................................
1.. ..........................................
8...... ......................................
Q.. ..........................................

W.. .......................................... 
11.. ..........................................
12

Apr.

6.65

6.45
6.10
5.25

5.25 
6.60
5.30

5.40
5.15
5.15 
5.00 
5.00

May.

3.60
3.50
3 45
3.30
3.10 
2.90
2.70
2. 50
2.40
2.30 
2.30 
2.20

June.

6.00
7. TO
6.00
5.00
4.70 
4.70
4.70
4.65
4.20
3.85 
3.65 
3.45

July.

2.10
2.30
2 20
2.20
2.20 
2.20
2.10
2 25
2 25
2.30 
2.60 
2.75

Aug.

(«>
(«)
(«)
00
< «) 
(«)
(«)

2.70
2.70
2.60 
2.60 
2.40

Sept.

2.90
2.70
2.60
2.40
2.30 
2.20
2 20
2.20
2.10
2.00 
2.00 
2.00

Oct.

1.70
1.70
1.70
1.70
1.5*0 
1.70
1.70
1.70
1.75
1..5
1.70 
1.70

Nov.

1.70
1.80
1.80
1.80
1.70 
1.70
1.70
1.70
1.60
1.70 
1.70 
1.60

Dec.

1.30
1.30
1.30
1.30
1.30 
1.40
1 40
1.40
1.40
1.50 
1.50 
1.50

« Gage stolen.
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Mean daily gage height, in feet, of MilTc River, etc. Continued.

Day,

13.. .............................. ......
14......................................
15......................................
16.... ..................................
17... -   ..................-......-.....
18....    _,......_..._......  ........
19......................................
20..... ............................ .....
21..... ... ....... ....... ............ .... 
22  ......... .............. ............
23.. ................... ...... .......... .
24........... ... ....... ....... ...... ...
26.   ............................ ......
26........    ....... ...................
^.... ..................................
28
29........ ........................ ......
30  ------- --   .--   -. _-    
31  .   ....... ........................

Mar.

......

5.75
5 71

Apr.

4.80 
4.65 
4.30 
3.95 
3.65 
3.40 
3.15 
3.00 
3.00 
3.05 
3.20 
3.30 
3.40
3.40 
3.35 
3.30 
3.55
3.70

May.^

2.20 
3.20 
2.20 
2.20 
2.20 
3.20 
2.20 
2.40 
3.70 
3.80 
5.90 
7.20 
7.30
7.35 
6.95 
5.65 
5.40 
5.20 
5.00

June.

3.25 
3.15 
2.95 
2.65 
2.60 
3.50 
2.40 
2.30 
2.20 
2.10 
3.10 
2.10 
2.10 
2. (DO 
2.05 
2.00 
2.10 
2.10

July.

5.80 
2.65 
2.60 
2.65 
2.60 
2.60 
3.50 
3.a5 
2.30 
2.20 
2.10 
2.10 
3.00 
1.90 
1.80 
1.70 
1.70 
(«) 
(«)

Aug.

.3.30 
2.30 
2.20 
2.10 
2.10 
2.00 
2.00 
2.00 
3.00 
3.00 
2.00 
3.00 
1.90 
1.90 
2.20 
2.90 
2.80 
3.70 
2.90

Sept.

1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.90 
2.00 
1.90 
1.90 
1.90 
1.85 
1.85 
1.85 
1.80 
1.80 
1.80 
1.80

Oct.

1.75 
1.75

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.85 
1.85 
1.85 
1.85 
1.85 
1.70 
1.70 
1.70 
1.70

Nov.

1.60 
1.60 
1.60 

bl.70 
1.90 
1.90 
1.90 
1.90 
1.90 
1.55 
1.45 
1.35 
1.35 
1.33 
1.33 
1.30 
1.40 
1.40

Dec.

c2.20 
2.20 
3.20 
2.20 
2.10 
2.40 
2.30 
2.10 
1.90 
1.70 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50

a Gage stolen.
6 River frozen November 16. Readings taken through ice to water surface November 24 to 

December 12. 
eFrom December 13 to 31 the readings do not represent the flow closely.

Rating table for Milk River at Malta, Mont., from January 1 to December 31,1903.

Gage 
height.

Feet.

1.3

1.4

1.5

1.6

1. 7

1.8

1.9

2.0
2.1

2.2

2.3

2.4

2.5

Discharge.

Second-feet.

86

94

104

120

150

185

228

275

325

380

435

490

545

Gage 
height.

Feet.

2.6

2.7

2.8

2.9

3.0
3.1

3 2

3.3
3.4

3.5

3.6

3.7
3.8

Discharge.

Second-feet.

600

655

710

770

830

890

950

1,010

1,080

1,150

1,220

1,290

1,360

Gage 
height.

Feet.

3.9
4.0

4.1

4.2

4.3

4.4

4.5

4.6
4. 7

4.8

4.9

5.0

5.2

Discharge.

Second-feet.

1,430

1,500

1,570

1,640

1,710

1,780

1,850

1,920

1,990

2,060
2,130

2,200

2,340

Gage 
height.

Feet.

5.4

5.6

5.8

6.0

6.2

6.4

6.6

6.8

7.0
7.7

Discharge.

Second-feet.

2,480

2,620

2,760

2,900

3,040

3,180

3,320

3,460
3,610

4,170

Table not extended above or below measurements, 
feet.)

(Gage heights 1.30 to 7.70
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Estimated monthly discharge of Milk River at Malta, Mont., for 1903. 

[Drainage area, 14,044 square miles.]

Month.

January . . .......
February ....... .
March . . _ . .....
April ..............
May --.---..---.._.

July& ..............
August 6 .. _....
September ...
October _ _ ... . . .

December . ......

The year

Discharge in second-feet.

Maximum.

3,355 

3, 890
4,170 

710 

770 

770 

228 

228 
490

Minimum.

830 

380

275 

150 

185 

185 

150 

86 
86

Mean.

«220 

«220 

«380 

1,769 

1,350 

1,136 

408 

417 

299 

180 

145 
177

558

Total in 
acre-feet.

13, 527 

12,218 

23, 365 

105, 263 

83 ,-008 

67, 597 
25, 087 

25, 640 

17, 792 

11,068 

8,628 
10, 883

404, 076

Run-off.

Second- 
feet per 
square 
mile.

0. 015 

.015 

.027 

.126 

.096 

.081 

.029 

.030 

.021 

.013 

.010 

.013

.040

Depth in 
inches.

0.017 

.016 

.031 

.141 

.111 

.090 

.033 

.035 

.023 

.015 

.010 

.015

. 537

a Estimated. 6 July 30 and 31 estimated. August 1 to 7 estimated.

HARLEM CANAL, AT HEAD GATES, NEAR ZURICH, MONT.

ItHarlem canal is owned by a cooperative company of farmers, 
irrigates large areas of bottom lands near Harlem, Mont.

The station was established in June, 1903, by C. T. Prall. It is 
located about 500 feet below the head gates of the canal and about 1 
mile southeast of the Great Northern Railroad section house at Zurich, 
Mont. It is best reached by driving from Harlem or Chinook, Mont. 
The gage is a vertical board driven into the bed of the canal. Dis 
charge measurements are made by wading. The initial point for 
soundings is a stake driven into the left bank opposite the gage. The 
bench mark is a spike in the downstream face of the 6 by 8 inch post 
on the left and on the downstream end of the head gate. This spike is 
about 10 inches below the top of the cross piece, and is at an elevation 
of 11.89 feet above the gage datum.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer, and the following dis­ 
charge measurements have been made:

Discharge measurements of Harlem canal near Zurich, Mont., in 1903.

June 27: Gage height, 2.28 feet; discharge, 37.1 second-feet. 
July 27: Gage height, 1.89 feet; discharge, 31.2 second-feet. 
July 27: Gage height, 1.89 feet; discharge, 31.4 second-feet. 
August 19: Gage height, 0.85 feet; discharge, 4 second-feet.



ttOYT.] MISSOURI RIVER DRAINAGE BASIN, 107

PARADISE VALLEY CANAL AT HEAD GATES, NEAR CHINOOK, MONT.

This station was established in June, 1903, by C. T. Prall. It is 
located near the South River road, 7 miles east of Chinook, from 
which place it is reached by driving. The gage is a vertical board 
driven into the bed of the canal about 500 feet below the head gates, 
near the house of the observer, Rudolph Friede. Discharge meas­ 
urements are made by wading. The initial point for soundings is a 
stake driven into the left bank opposite the gage. The channel is 
straight, and the section at the station is semicircular. The' bed of 
the stream is composed of mud and sand. This canal carries water 
only during the irrigating season. Bench mark No. 1 is a spike in 
the top of a 6 by 6 inch post on the left side of 'the downstream end 
of the head gate. Its elevation above gage datum is 7.29 feet. Bench 
mark No. 2 is a spike in the southwest side of a 12-inch post 40 feet 
south of the south end of the dam and 28 paces east of bench mark 
No. 1. Its elevation above gage datum is 7.38 feet.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer, and the following dis­ 
charge measurements have been made:

Discharge measurements of Paradise Valley canal near Chinook, Mont., in 1903.

June 26: Gage height, 1.58 feet; discharge, 16.8 second-feet. 
August 20: Gage height, 0.75 feet; discharge, 0.5 second-feet.

Mean daily gage height, in feet, of Paradise Valley canal near Chinook, Mont.,
for 1903.

Day.

I... .............
g
3 .. ......... ..
4.... ....... .....
5.. ........... ...
6................
7. ......_...._...
8. ...............
9................

10................
11...............
12-    ..  ..   .
13.    .-...- ..
14--.....   .-. 
15......  ...-..
16. ...............

July. Aug.

1.01
1.08
1.18
1.27
1.30
1.20
1.18
1 12
1.03

.97

.92

.91

.89

.83

.80

.75

Sept.

0.89
.84
.81
.78

(«)

W
C«)
( Q )
(°)
<")
(0)

I")

w
fa)

< a )

Oct.

0.90
.90
.98

1.10
1.05
.85
.90
.82
.95

1.02
1.12
1.12
1.10
.97

1.05
1.06

Day.

17... ....:. 
18...............
19-.         
20       ..
21.   ...........
22
23..    .      
24
25
26. .   _    .   .
27
28..    .    
29..    .-..  
30.         
31.    ......   

July.

0.85
2.33
1.50
1.33
1 28
1.05

Aug.

0.75
.74
.70
.70
.65

(«)
(«)
(.«)
(«)
(«)

.90

.93

.91

.90

.89

Sept.

(«)
(a)
(a)

(a)

(a)

(a)

(a)

(a)

(«)

(a)

(«)

(a)

(a)

(a)

(a)

Oct.

1.00
1.15
1.05
1.00
1.00
1.00
1.00

.97
1.07
1.05
1.00
1.00
1.00
.95

1.05

a Dry. 

FORT BELKNAP CANAL AT HEAD GATES, AT YANTIC, MONT.

This station was established June 21, 1903, by L. E. Granke. It is 
located 1 mile below the head gates of the canal at the highway cross­ 
ing. It is reached by driving from Chinook, Mont. The gage is a
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vertical board fastened to the downstream chord of the wooden bridge. 
Discharge measurements are made from the wooden highway bridge, 
to which the gage is attached. The initial point for soundings is a spike 
15 feet from the gage on the right end of the downstream hand rail. 
Distances from the initial point are marked by spikes every 3 feet. 
Both banks are sloping, and the bed is composed of sand. The bench 
mark is a nail at the base of a large cottoiiwood tree 300 feet south­ 
east of the gage. Its elevation is 3.66 feet above the zero of the gage 
and 2,427.8 feet above sea level. The elevation above sea level is 
determined from the elevation of the rail in front of the Great North­ 
ern Railroad station at Havre, Mont. The canal carries water only 
during the irrigating season.

The observations at this station during 1903 have been made under 
the direction of C. G. Babb, district engineer.

Discharge measurements of Belknap canal at Yantic, Mont., in 1903.

Date.

June 28 ....................

July 25. ..._........_.......

Hydrographer.

A. E. Place.... ........ ......

E. W. Myers ................
A. E. Place-.-..-.-....-.....

Gage 
height.

Feet. 

3.28

3.25

.75

Discharge.

Second-feet. 

87.0

76.0

.8

Mean daily gage height, in feet, of Belknap canal at Yantic, Mont., for 1903.

Day.

1.... .......
2. ..........
3...........
4...........
5..-  --  
6. ..........
1 ...........
8. ..--...-

June. July.

3.30
3.30
3.40
.3.40

Day.

9.---. ...
10 .......__
11     
12     
13  . 
14     
15     
16 ...-._._.

June. July. Day.

17 ........ .
18.........
19. ........
20
21
09

23.........
24 .........

June.

3.70
3.60
3.50
3.60

July. Day.

25.........
36 ....... ..
27 ...... ...
28 .........
29..---....
30. ........
31 .........

June.

3.60
3.70
3.70
3.30
3.50
3.50
3.30

July.

MILK RIVER AT HAVRE, MONT.

This station was originally established by Cyrus C. Babb May 15, 
1898. At that time a cable was stretched across the river not far 
from the highway bridge. The station was reestablished November 
4, 1902, by L. Y. Branch, when the cable was taken out and the sta-* 
tion was transferred to the highway bridge, at which it is now located. 
The original wire gage was replaced January 12, 1904, by a standard 
chain gage, which was made to read the same as the old gage. The 
length of chain from the end of the weight to the marker is 25.3 
feet. The marker is a ring of fine copper wire wrapped around the 
chain. It is placed 0.85 foot from the end of the cast-iron ring at the
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end of the chain. The scale is nailed to the floor of the bridge on 
the downstream side 90 to 100 feet from the.initial point for sound­ 
ings. It is boxed, and reads from 2.5 to 10.5 feet. The gage pulley 
is located at a point which corresponds to a reading of 2 feet on the 
scale. L. H. Ling, who reads the gage, iis the Weather Bureau 
observer. Discharge measurements are made from the downstream 
side of the bridge to which the gage is attached. The initial point 
for soundings is marked on the downstream guard rail at the right 
bank. The channel is straight above for a short distance, when a 
sharp curve occurs. Below the station it is straight. The current is 
sluggish at ordinary stages. Both banks are high and are not wooded. 
The bed of the stream is shifting and is liable to change after each 
freshet. The bridge from which the measurements are made makes 
an angle of 20 degrees with the normal to the current. The datum 
used in the establishment of the bench marks is that of the city of 
Havre, deduced from a destroyed temporary bench mark of the United 
States Geological Survey. Bench mark No. 2 is a 20-penny nail in a 
cottonwood tree 100 feet southwest of the southwest pier of the bridge. 
Its elevation is 2,477.44 feet. Bench mark No. 3 is a standard United 
States Geological Survey bench mark plate in the stone pier of a 
column supporting the Great Northern Railroad water tank one-half 
mile southeast of the bridge and near the roundhouse. It is marked 
2,483. The correct elevation is 2,482.46 feet. There is also a tempo­ 
rary bench mark on the top of the southeast corner of the lid of the 
gage box. Its elevation is 2,488.60 feet.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Discharge measurements of Milk River at Havre, Mont., in 1903.

Date.

April 4 . _ . . - _ . __.___--_--..

April 13---. ................

April 23 ____________________
April 34 -._.--___.____--_.__

Do.....................

May 4...- __--___-._

May 13....... ____..._ ....

Do.... ........... .-.--
May 16....... ........ ...
May25-___   ............

May 27-_ -____-. . ........

May 28---.......,.......-..

Hy ch-ograplier .

L. H. Ling -------- - .--__ .

.-.-.do .._......._...........

-.--.do ................ .-_-..

J. S. Baker. __--_____.___ ...

--.-_do ...... __ .... .......

F. M. Brown _-.___-__--..--_

-....do .......... .......... .

...-_do ......................

C. T. PralK-. --------------

L. H. Line: ..-._---_ -.-..-_

Gage 
height.

Feet. 

5.90

5.60

5.40
5.18

5.18

4.63
4.70

4.70
4.16

5.90

6.25
7.22

Discharge.

Second-feet.

1,130

1,034

895 :
912.

841

588
599.

552
388'

1,736

1,987.

2,784
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Discharge measurements of Milk River at Havre, Mont., in 1903 Continued.

Date.

May 29_...._. ...... ........

May 30.. ...................

June 24 ....................

July 23..-.. .................

July 24.. ..._..._____.._._..

July 28....... .............

August 18   ----.--- ------

August 28 --.-..-_-------.--

September 29... ...........

Hydrographer.

C. T. Prall ..................

L. H. Ling _._.-.... ......

A. E. Place.----..--------...

E. W. Myers ................
.....do ......................

-...do ..--__.---_-._._.

A. E. Place.-...----..-----..

J. H. Sloan..-...   ..... 

.....do ..-........--.    ..

W. B. Freeman . -____.._.__.

Gage, 
height.

Feet. 

8.30

8.51

4.80

4.04

3.93

4.35

4.21

5.35

3.60

3.62

Discharge.

Second-feet. 

3,705

4,135

483

208

152

279

288

974

118

107

Mean daily gage height, in feet, of Milk River at Havre, Mont., for 1903.

Day.

1....... ..................
2.... .....................
3   - --      --  
4.....  .................
5. .......................
6.........................
T._... ...... ........... ...
8.....   .................
9.....-..........  .....

10..... ............... .....
11.   -    -      .-. 
12........................
13....... ..................
14.. ...................... .
15.. .................. .....
16..... ....................
17.........................
18.. .. .............. ....
19.. .......................
20
21....... ........ ..........
28....... .............. ....
23.   ....... .......... ....
24... ........ ....
35
26. .................. . ..
27.. ......_...___..........
28--..   ............ ..
29.....   ........ ... ...
SO...... ............... ...
31.........   . ............

Jan.

(")
(«)
(")
(«)

(")
(")

(«)
(")
<")
(«)
(")
(«)
(«)
(")
(a)

(«>

(«)

(«)

(«)

(«>

(«)

(a)

(«)

(«)

(.")

(«)

(«)

f«)

Feb.

(a)

(")

(")

(«)

(a)

(a)

(«)

(«)

(«)

(«)

(«>

C")
(")
(")
(«)
(a)

(«)

(«)

(a)

(«>

(")

(«)

(«)

(a)

<°)

Mar.

(«)
(«)
(«)

(«)
(«)
(«)
(")
(«)
(«)

(0)

(«)
(«)
C«J
(")
(«)
(«)
(«)
(")
(«)

(«)
(«)
(«J
(«)
(«)
(a)

5.00
5.20

Apr.

6.00
5.60
5.40
5.90
5.90
5.60
6.00
6.00
5.90
(6)

(&>

5.00
5.30
5.40
5.10
5.00
5.00
4.90
4.90
4.90
4.80
5.10
5.10
5.30
5.30
5.10
5.10
5.10
5.00
5.10

May.

5. SO
5.10
4.65
4.63
4.60
4.40
4.30
4.30
4.40
4.40
4.30
4.20
4.70
4.40
4.20
4.16
4.30
4.50
5.30
5.30
5.30
5*. 33
5.40
5.70
5.90
6.00
6.20
7.20
8.30
8.50
7.80

June.

7.20
6.90
6.90
6.60
6.30
5.80
5.70
5.50
5.40
5.20
5.10
5.00
4.70
4.90
4.80
4.70
4.70
4.60
4.60
4.80
4.70
4.70
4.65
4.70
4.60
4 60
4.70
4.70
4.60
4.56

July.

4.50
4.50
4.50
4.50
4.50
4.50
5.00
4.90
4.80
4.80
4.80
5.00
5.00
5.10
5.00
4.80
4.50
4.50
4.30
4.20
4.10
4.10
4.00
4.00
3.90
4.00
4.20
4.30
4.30
4.20
4.00

Aug.

4.30
4.40
4.80
4.80
4. CO
4.80
4.70-
4.60
4.50
4.40
4.40
4.30
4.20
4.10
4.00
4.00
4.30
4.20
4.00
4.00
3.90
3.90
3.90
3.90
3.90
3.85
3.80
5.10
5.00
4.90
4 60

Sept.

4.35
4.20
4.10
4.10
4.10
4.00
3.90
3.80
3.70
3.70
3.70
3.70
3.70
3.70
3.90
3.90
3.90
3.90
3.80
3.90
3.90
3.80

3. 70
3.70
3.60
3.65
3.60
3.60
3.60

Oct.

3.60
3.60
3.50
3.50
3.50
3.60
3.75
3.80
3.80
3.80
3.80
3.80
3.80
3.90
3.90
4.00
3.90
3.90
3.90
3.80
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70

Nov.

3.70
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.50
3.50
3.60
3.60
t")
(")
(")
(")
(«)

(«>

(«)
C')
C1 )
(«)
(")
(«)
<«)

'I'7 )

Dec.

(«)
(«)
<")
(«)
(«)
(a)

(a)

(a)

(«)

(")

(«)

(«)

(«)

(")

(a)
(«)-

l«0
(«)
(°)
(a)

W
( a)

(.")

in)

t a}

(«)

(a)

(")

(«)

C")

(«)

alee. 6 Gage stolen.
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Rating table for Milk River at Havre, Mont., from January 1 to December 31,1903.

Gage 
height.

Feet.

3.6

3.7

3.8

3.9

4.0

4.1

4.2

Discharge.

Second-feet.

118

128

145

168

195

235

285

Gage 
height.

Feet.

4.3

4.4

4.5

4.6

4.7
4.8

4.9

Discharge.

Second-feet.

339

395

451

507

563

620

677

Gage 
height.

Feet.

5.0
5.1

5.2

5.3

5.4

5.5

5.6

Discharge.

Second-feet.,

734

795

860

935

1,025

1,120

1,220

Gage 
height.

Feet.

5.7

5.8

5.9

6.0

Discharge.

Second-feet.

1,320

1,420

1,520

1,620

Tangent above gage height 4.5 feet with differences of 100 per tenth. Table is 
not extended at either end beyond well-determined points.

Estimated monthly discharge of Milk River at Havre, Mont., for 1903. 
[Drainage area, 7,300square miles.]

Month.

January ... _____ _

February _______

March ____________
April _ _ _ _ ....

May -.____-__-__.-_
June -_--.---_ . _

July ...._..._......

October ____________

November __________

December _ _______

The year _____

Discharge in second-feet.

Maximum.

1,620 

4,120 

2,820 

795 

795 

339 

195

Minimum.

620

285 

507 

168 

145 

118 

110

Mean.

« 200' 

« 200 
«240 

996 

1,079 

975 

445 

378 

164 

138 

«115 

« 147

423

Total in 
acre-feet.

12, 298 

11,107 

14, 757 

59, 266 

66, 344 

58, 015 

27, 363 

23, 242 

9, 759 

8,485 

6,843 

9, 038

306, 516

Run-off.

Second- 
feet per 
square 
mile.

0.027 

.027 

.033 

.136 

.148 

.134 

.061 

.052 

.022 

.018. 

.016 

.020

.058

Depth in 
inches.

0.031 

.028 

.038 

.152 

.171 

.150 

.070 

.060 

.024 

.021 

.018 

.023

.786

"Estimated. 

MUSSELSHELL RIVER NEAR SHAWMUT, MONT.

This station was established August 12, 1902, by S. B. Bobbins. It 
is located at Crawford's ranch, one-eighth mile west of the post- 
office atShawrnut, Mont., and 25 miles east of Harlowtown, Mont. It 
was established to determine the amount of water available for irriga­ 
tion and storage. The gage is a vertical rod, graduated to feet and 
tenths with nails, and spiked to a cottonwood stump on the right bank 
of the river about 200 feet north of Crawford's bunk house. The gage is
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read once each day ~by Dwight E. Crawf ord. A cable will be installed, as 
there is no bridge from which to make discharge measurements. The 
channel is straight for 250 feetaboveaud 300 feet belowthe station. The 
right bank is high and steep and will overflow at extreme high water. 
The left bank is low and sloping and will overflow at high water. 
There is one channel at all stages. At extreme high water the banks 
may overflow so that the discharge can not be determined accurately, 
but this location is the best in this vicinity. Bench mark No. 1 is a 
30-penny spike in an 18-inch cottonwood tree, below a blaze. This 
tree stands at the corral fence, 75 feet northeast of the gage rod. The 
elevation of the bench mark is 5.89 feet above the zero of the gage. 
Bench mark No. 2 is a 10-penny spike in a 6-inch cottonwood tree, 
below a blaze. This tree is 60 feet southeast of the gage rod. The 
elevation of the bench mark is 6.14 feet above the zero of the gage. 
The barometric elevation of this station is 3,900 feet above sea level.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Mean daily gage height, in feet, of Musselshell River near Shawmut, Mont., for
1903.

Day.

1....... ..................
2
3.. ..................... ..
4.........................
5..... ................ ....
6.........................
7....... ..................
8....... ..................
9..... .............. ...

10.. ....................... 
11.. .......................
IS........................
13.. -..-..   ............
14          I  ...   ______

15   ..................... 
16   __ - . __...__
17. .......................
\%.. .......................
\^. ........................
so  .....................
21..... ................ .... 
22.. .......................
2B.. .......................
24
25         _    _   
26....... ..................
27
28....... ..................
S9. ................... .....
m..... ....................
31.......... ...............

Jan.

1.40
1.30
1.30
1.30
1.30
1 30
1.30
1.40
1.40
1.40 
1.40
1.30
1.20
1.20
1.20 
1.20
1.30
1.20
1.30
1.30 
1.20 
1.30 
1.20
1.20
1.20
1.30 
1.30
1.30
1.30
1.30
1.30

Feb.

1.30
1.40
1.40
1.40
1.40
1 40
1.40
1.40
1.40
1.40 
1.40
1.40
1.40
1.40
1.40 
1 40
1.40
1 40
1 40
1.40 
1.40 
1.40 
1.40
1 40
1 40

1.30 
1.40
1.50

Mar.

1.30
1.30
1.30
1.40
1.30
1.30
1.30
1.30
1.30
1.40 
1.40
1.40
1.40
1.30
1-.30 
1.30
1.20
i "n
1.30
1.30 
1.30 
1.30 
1.30
1 40
1 40

1.50 
1 50
1.50
1.50
1.60
1.60

Apr.

1.60
1.60
1.60
1.60
1.50
1.50
1.30
1.30
1.30
1.40 
1.40
1.40
1.30
1.30
1.30 
1.30
1.30
1 40
1 60
1.60 
1.60 
1.70 
1.70
1.70
1.70
1.80 
1 80

1.70
1.70

May.

1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.70
1.70
1.70 
1.70
1.60
1.50
1.50
1.50 
1 60
1.80
2.00
2.00
1.80 
1.80 
1.90 
1.80
1.80
1.70
1.70 
1.60
1.70
1.80
1.80
1.90

June.

2.00
3.10
2.40
2.50
3.60
2.60
2.60
2.60
3.50
2.50 
3.30
2.10
3.00
3.00
2.00 
2.00
1.90
2.00
2.00
2.00 
2.10 
2.10 
3.10
o 00
i on

1.80 
1.70
1,60
1.70
1.70

July.

1.70
1.70
1.70
1.70
1.70
1.70
1.80
1.90
1.80
1.70 
1.70
1.60
1.50
1.40
1.30 
1.30
1.00
1.00
1.00
1.00 
1.00 
1.00

80
.80
.80

2.05 
1 40
.80
.80
.80
.80

Aug.

0.80
.80
.80
.80
.80
.80
.80
.80
.80
.70 
.70
.70

, .60
.60
.60 
60
60

.60

.60

.60 

.50 

.50 

.50

.50
tin

.50
ein

.50

.50

.50

.50

Sept.

0.50
.50
.50
.50
.50
.50
.50
.50
.50
.50 
.50
.50
.50
.50
.60 
60
60
60

.70-

.80 

.80 

.80 

.80

.80
on

1.00 
i nn
1 00

1.00
1.00
1.00

Oct.

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00 
1.00
1.10
1.10
1.10
1.10 
1.10
1.10
1.10
1.10
1.10 
1.10 
1.10 
1.10
1.10
1.10
1.10 
1.10
1.10
1.10
1.10

Nov.

1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10 
1.10
1.10
1.10
1.10
1.10 
1.10
1.30
1.30
1.20
1.20 
1.30 
1.50 
1.50
1 40
1 40

1.40 
1 40
1 40
1.40
1.50

Dec.

1 60
1.70
1.70
1.70

00
00
(")
(.">
1.60
1.70 
1.70
1.40
1.90
1.80
1.80 
1.70
1.50
1 40
1.30
1.30 
1.40 
1.40 
1.30
1 40
1 on

1.30 
1.10
1.10
1.00
1.00
1.10

« River frozen.
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MARIAS RIVER NEAR SHELBY, MONT.

This station was established April 4, 1902, by J. S. Baker. It is 
located at the highway bridge near J. A. Johnstoii's ranch, 7 miles 
south of Shelby, Mont., from which point it is reached by driving. 
The gage is of the standard chain type, and the scale board-is spiked 
to the upstream hand rail of the bridge. The length of the chain from 
the weight to the marker is 22.06 feet. It is read once each day by 
Elsie Bailey. Discharge measurements are made from the highway 
bridge, the lower chord of which is about 15 feet above low water. 
The initial point for soundings is the east end of the east bridge pier, 
on the lower side of the bridge, on the left bank. It is marked 0. 
The channel is straight for 300 feet above and 600 feet below the sta­ 
tion. The current velocity is moderate. The right bank is sloping 
and sandy and is liable to overflow. The left bank is high, and is 
protected by sheet piling and a plank wall. It may overflow at 
extreme flood stages. The bed of the stream is composed of sand and 
gravel with some cobblestones; it is liable to shift after freshets. 
There is but one channel, and the current flows toward the left bank. 
Bench mark No. 1 is a rivet head in the footplate at the-foot of the 
batter post on the top of the southeast pier. The plate is marked 
"B. M. 17.54" with black paint. The elevation of the bench mark 
above gage datum is 17.54 feet. Bench mark No. 2 is a spike in the 
southwest side of a cottonwood stump 25 feet southeast of the south­ 
east pier. It is marked " B. M. 11.24." Its elevation above gage 
datum is 11.24 feet.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Dischai ge measurements of Marias River near Shelby, Mont., for 1903.

Date.

May 7---_--__--__________--
May SO--.--.--.-... _________
June 25 .. . : . . _ _________
July 24. 1_ ------ ____________
August 18 -...'. . . . . ...
October 1 _'__.__ _ _ _ _ _

Hydrographer.

F. M. Brown--.-.-------....
C.T. Frail __________________
A. E. Place .-..--...I.......
E. W. Myers. -__.---!-.---.-
A.E. Place .........'........
J.-H. Sloan-.--------, -------

i - t  

Gage 
height.

Feet. 

3.55

4.35

4.69

3.15

2.57

2.95

Discharge.

Second-feet. 
1 7*>l"

3,330
3,969
1,019

617
786
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Mean daily gage height, in feet, of Marian River near Shelby, Mont., for 1903.

Day.

I-....-........    ---..  -
2.. .......... ...................
3._..._ ---...-- -   ..---  
4.. ........__. ... ................ 
5... __.......-_-.__....------.  
6.. ..................... ........
r... .............................
8. .... ........... .............
9. ..........._............._.....

10.... ....--........--... ------
11. ................. ....-..--.  

13...... .-   ...... ..   .   . 
14.-______-   ................ -..
15.......... ..................... 
16,. ....... _........._.........

18........................ .......
19..... -..-.-............-.  
20...... ..-..-----..- -- .
21.-.. ........................ ....
S3...... ..................... .....
23.. ....___._....__..._. .........
t^.,.. ............................
^&.... ............................ 
K,. .............................. 
27..... ............. ............
28..  ...... -    ....-..-.-.... 
29.... ........................... . 
30..... .............. .............
31...... ...... ...... ...... ........

Jan.

2.30
2.60
2.70
2. TO 
2.80 
3.10 
3.20
3.20
3.10
3.00
3.00 
3.00
3.00
2.90
2.90 
3.00
3.00
3.10
3.10
3.20
3.20
3.20
3.30
3.30
3.20 
3.30 
3.30
3.30 
3.30 
3.10
3.10

Feb.

3.10
2.95
2.90
2.90 
2-60 
2.50 
2.50
2.40
2.50
2.50
2.90 
3.00
3.10
3.10
3.00 
2.90
3.20
2.90
3.00
3.10
3.10
3.10
3.10
3.50
3.50 
3.40 
3 40
3.40

Mar.

3.40
3.40
3.20
3.00 
3.00 
3.00 
3.00
3.00
3.20
3.60
3.50 
3.40
3.00
3.00
3.00 
3.00
3.10
3.00
3.00
3.00
3.00
3.50
3.50
3.90
3.70 
3.30 
3.00
3.10 
3.90 
5.50
6.40

Apr.

6.10
5.20
4.90
3.70 
3.50 
3.30 
3.30
2.80
2.70
2.60
2.70 
2.50
2.50
2 60
2.60 
2.60
2. BO
2.60
2.60
3.00
3.00
3.10
3.30
3.50
3.50 
3.50 
3.80
3.80 
3.50 
3.30

May.

3.40
3.20
3.20
3.30 
3.50 
3.60 
3.70
4.00
3.90
3.60
3.60 
3.50
3.60
4.00
4.40 
4.50
4.50
4.50
4.10
4.10
4.20
4.10
4.00
4.20
4.20 
4.20 
4.30
4.50 
4.50 
4.60
4.60

June.

4.70
5.60
6.50
6.40 
6.50 
6.20 
6.60
5.90
6.10
5.90
5.50
5.20
5.50
5.70
5.60 
5.50
5.40
5.50
5.40
5.30
5.40
5.20
5.00
4.90
4.70 
4.60 
4.50
4.50 
4.50 
4.70

July.

4.60
4.60
4.50
4.50 
4.50 
4.20 
4.20
4.05
4.00
3.90

o3.90

......

......

......

Sept.

2.40 
2.60
2 60
2.60
2.60 
2.60
2.60
2.60
2.50
2.50
2.50
2 60
2.60
2.60
2.60 
2.90 
3.30
3.20 
3.10 
3.00

Oct.

2.90
2.90
2.90
2.90 
2.90 
2.80 
2.80
2.80
2.80
2.80
2.80 
2.80
2.90
3.00
3.00 
3.00
3.00
2.90
2.80
2.80
2.80
2.80
2.80
2.70
2.70 
2.70 
2.70
2.60 
2.60 
2.60
2.60

Nov.

2.60
2.60
2.60
2.60 
2.60 
2.80 
3.00
3.10
3.00
2.90
2.80 
2.70
2.60
2.40
2.40 
2.30
2.30
2.80
3.10
3.20
3.30
3.50
3.50
3.60
3.60 
3.90 
3.60
3.60 
3.60 
3.60

Dec.

3.60
3.70
3.70
3.80 
3.80 
3.80 
3.60
3.30
3.20
3.20
3.00 
2.FO
2.70
2.80
3.00 
3.20
3.30
3.40
3.80
3.80
3.80
3.80
3.70
3.70
3.60 
3.50 
3.40
3.10 
3.00 
3.00
3.10

a Record missing from July 11 to September 11. No observer.

Rating table for Marias River near Shelby, Mont., from January 1 to December
31, 1903.

Gage 
height.

Feet.

2.3

2.4

2.5

2.6

2.7

2.8

Discharge.

Second-feet.

408

460

518

582

654

730

Gage 
height.

Feet.

2.9

3.0

3.1

3.2

3.3

3.4

Discharge.

Second-feet.

810

895

990
1,100
1,240
1,410

Gage 
height.

Feet.

3.5

3.6

3.7

3.8

3.9

4.0

Discharge.

Second-feet.

1,600

1,800

2,000

2,200

2,400

2,600

Gage 
height.

Feet.

4.1

4.2

4.3

4.4

4.5

4.6

Discharge.

Second-feet.

2,800

3,000

3,200

3,400

3,600

3,800

Differences above 4.5 feet, 200 per tenth. Curve extended above gage height 4.69 
feet, the highest measurement mads in 1903. Measurements made in 1902 at low 
water determine the lower part of the curve.
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Estimated monthly discharge of Marias River near Shelby, Mont. 

[Drainage area, 2,610 square miles.]

Month.

1903.

April ....._.......

May _.-.---__..-...

June . . - --.__----

July«. _---.._--._ .

September c . . .....

October ............

November..... ..

The year ....

Discharge in second-feet.

Maximum.

1,240 

1,600 

7,400 

6,800 

3,800 

7,800 

3,800 

800 

1,240 

895 

2,400 

2,200

7,800

Minimum.

408 

460 

895 

518 

1,100 

3,600 

800 

510 

460 

582 

408 

654

408

Mean.

968 

934 

1,563 

1,516 

2, 582 

5,467 

1,993 

671 

618 

738 

1,048 

1,506

1,634

Total in 
acre-feet.

59, 520 

51,871 

96, 105 

90, 208 

158, 761 

325, 309 

122, 545 

41,258 

36, 774 

45, 378 

62, 360 

92, 600

l r 182, 689

Run-off.

Second-feet 
per square 

mile.

0.371 

.358

.598 

.581 

.989 

2.094 

.764 

.257 

.237 

.282 

.401 

. 577

.626

Depth in 
inches.

0.431 

.373 

.689 

.651 

1.140 

2.334 

.882 

.296 

.264 

.325 

.451 

.668

8.504

a July 12 to 23 and 25 to 31 estimated. 6 August 1 to 17 and 19 to 31 estimated. 
c September 1 to 10 estimated.

TWO MEDICINE CREEK AT MIDVALE, MONT.

This station was established September 17, 1902, by C. C. Babb. 
It is located 200 yards above the great Northern Railroad bridge 1 
mile from the railroad station at Mid vale, Mont. The gage is inclined 
and graduated so as to give readings of vertical feet and tenths. It 
is fastened to a tree and stake. The observer during 1903 was Mal­ 
colm Clark. Discharge measurements are made by wading. The 
initial point for soundings is on the left bank. The channel is straight 
for 700 feet above and 300 feet below the station. The banks are 
high and rocky. Bench mark No. 1 is a nail in a rock 13.5 feet below 
the rod. Its elevation is 2.03 feet above the zero of the gage. Bench 
mark No. 2 is a nail driven in a spruce tree 40 j^ards north of the rod. 
Its elevation is 32 feet above the zero of the gage.

This station was established during the investigation of the feasi- 
bilitj7 of storing the waters of the river for irrigating purposes. This 
was found to be impracticable, and the station was accordingly dis­ 
continued July 1, 1903.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.
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Mean daily gage height, in feet, of Two Medicine Creek at Midvale, Mont, ,/or 1903.

Day.

\. ................
2
3................. 
4t. ................ 
5................. 
6..... ............ 
7...... ...........
8................. 
9.................

10................. 
11.................
12..   ............
13..... ............
14.   ..... ........ 
15.    ........ ....
16....... ..........

Jan.

1.20 
1 30
1.20 
1.20 
1.20 
1.00 
1.00
1.00 
1.00
1.00 
(*)

......

Apr.

1.30 
1.30
1.30 
1.30 
1.30 
1.30 
1.30
1.30 
1.30
1.30 
1.30
1.30
1.30
1.30 
1.30
1.60

May.

1.00 
1.00
1.00 
1.10 
1.10 
1.10 
1.20
1.20 
1.20
1.20 
1.30
1.30
1.30
1.40 
1 40
1.60

June.

1.90 
2.00
2.20 
2.40 
2.80 
3.00 
3.00
3. (JO 
2 80
2.80 
2 in
2 in
2.60
2.40 
2.10
2.00

July.

1.60 
i in
1.30 
1.20
(«)

......

......

......

Day.

17.... .......... ... 
18.................
19........ ......... 
20.. .......... ..... 
21.. ......... ...... 
22... ............. 
23..... ............
24.... .............
35
26................. 
27.... .......... ...
28-   ...  -   
29.... ........ .....
30..... ............ 
31     -      .

Jan.

......

......

......

------

......

Apr.'

1.50 
1.50
1.50 
1.40 
1.20 
1.20 
1.20
1.20 
1.20
1.10 
1.10
1.00
1.00
1.00

May.

1.50 
1.50
1.40 
1.40 
1.30 
1.10 
1 10
1.30 
1.30
1.40 
1.40
1.60
1.70
1.80 
1.80

June.

2.00 
2.10
2.20 
2.40 
2.40 
2.20 
2.10
2.00 
1.80
1.90 
2.00
2.00
1.90
1.70

July.

......

......

......

......

......

« Station discontinued. & River frozen January 11 to March 31.

SUN RIVER AT CHRISTIAN'S RANCH, NEAR AUGUSTA, MONT.

This station was established October 31, 1903, by C. T. Prall. It is 
located below Christian's ranch and below the head of Kilraven ditch, 
14 miles northwest of Augusta and 21 miles southwest of Choteau, in 
Lewis and Clarke County, Mont. The wire gage is on the left bank 
about 250 feet below the cable. The horizontal scale board is painted 
white, and is nailed to a plank, which is bolted to. three posts set in 
the ground. The length of the wire from the end of the weight to the 
marker is 13.15 feet. The distance from the outside edge of the pul­ 
ley to the zero of the scale is 4 feet. Bench mark No. 1 is the high­ 
est point of rock in Sun River, 12 feet upstream from gage. The 
size of the rock is 4 cubic yards. The elevation of the bench mark is 
3.96 feet above the zero of the gage. Bench mark No. 2 is a nail in 
the root of a cottonwood tree 15 feet east of the gage. Its elevation 
is 14.45 feet above the zero of the gage. Bench mark No. 3 is a nail 
in the post which supports the inshore end of the gage. Its elevation 
is 10.67 feet above the zero of the gage. Discharge measurements are 
made by means of a cable, car, tag wire, and stay wire. The only 
observer available is G. B. Christian, who is the owner of several 
ranches. On account of extensive business interests three gage read­ 
ings a week are the most that the observer can furnish. The chan­ 
nel is straight for about 300 feet above and 200 feet below the station. 
The right bank is low and may overflow at flood stages; the left bank 
is high and rocky. The bed of the stream is of solid rock. The cur­ 
rent is sluggish. The initial point for soundings is the left cable 
strut.
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The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

MISSOURI RIVER AT CASCADE, MONT.

This station was established July 20, 1902, by W. W. Schlecht. It 
is located at the highway bridge at the east end of the town of Cas­ 
cade, Mont., about one-fourth mile from the railroad. There is an 
island about 600 feet above the station and one about 300 feet below. 
There is a fall of about 1 foot at the island below the station. The 
wire gage first installed has been replaced by a standard chain gage, 
which is located on the upstream side of the left span, and is fastened 
to the floor of the bridge. The distance from the end of the weight 
to the marker was found to be 31.97 feet in October, 1903. The 
marker is the end of the wire loop, which serves as a handle. The 
gage is read twice each day by H. W. Ludwig. Discharge measure­ 
ments are made from the upstream side of the two-span highway 
bridge. The central pier of this bridge is protected by an ice and 
drift breaker, which extends about 125 feet upstream. The initial 
point for soundings is marked on the guard rail over the right abut­ 
ment. The channel is straight for about 600 feet above and 200 feet 
below the station. The right bank is low and the left bank is high, 
with bushes along both banks. There is a single channel, broken by 
the bridge piers. The ice breaker affects the current to some extent.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Discharge measurements of Missouri River at Cascade, Mont., in 1903.

Date.

May 15. .. .............. -.^-
June 18 ---.-__-.-----__----

Julys"..!.. -...._....'..._...

July 22. .............. ......
3nlj2S. .............. ......

Octobers ..................

Hydrographer.

F. M. Brown................

J. H. Sloan... ....... ........

G-. T. Morris ...... .... ......

J. H. Sloan..................

E. W. Myers------.--.------

J. H. Sloau. --.--   ._.--  

.....do ___..___....   ....-_.

W. B. Freeman -...._.......

Gage 
height.

Feet. 

5.38

8.62

5.85

4.91

4.93
3.62

4.05

4.28

Discharge.

Second-feet. 
7 7*>Q

19, 186
8,936

5,054
5,189
2,317
2,640
2,786
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Mean daily gage height, in. feet, of Missouri River at Cascade, Mont., for 1903.

Day.

1...... ............ ............
2.... ...... .......... . _.._........
3......................................
4.... ..................................
5......................................
d. .......
7......................................
8.............................. .......
9.. ........... .. .. .

10...................................... 
11......................

13...................... .....
14.................... ..........
15....................... ........
16...................................
17.....................................
18..........
19...................................... 
20... ................... _....._........
21. ..................... .....
22.................................. .
23........--........  ............ ....
2t.......   ..................... .......
25-.. ................................. .
26...... ....... ............ ........... ..
27  ................ ......
28  .....  ..............   .......
29 .   . .................. .......... .
30-.  ........ ................. ......
31        ........ ........... ......

Mar.

......

5.45
5.58
5.85

Apr.

5.85
5.82
5.55
5.18
5.05
5.00
4.98
4.90
4.80
4.82 
4.90
5.05
5.10
5.10
5.02
5.00
5.00
5.00
4.95 
5.02
5.18
5.38
5.32
5.38
5.45
5.58
1 71

5.85
5.95
5.93

May.

5.85
5.72
5.62
5.58
5.55
5.55
5.55
5.58
5.72
5.82
5.85
5.78
5.75
5.75
5.85
6.05
6.45
6.75
6.82 
6.78
6.68
6.55
6.40
6.40
6.35
6.38
6.50
6.42
6.42
6.55
6.55

June

6.68
6.88
7.22
7 72
8.28
8.82
9.12
9.28
9.30
9.28 
9.23
9.08
8.95
8.80
8.82
8.82
8.78
8.65
8.45 
8.28
8.00
7.78
7.58
7.45
7.40
7.28
7.05
6.92
6.78
6.65

July.

6.60
6.80
6.82
6.65
6.45
6.35
6.28
6.25
6.20
6.10 
6.05
5.95

5.65
5.50
5.35
5.15
4.95
4.93 
5.05
5.00
4.95
4.85
4.62
4.33
4.25
4.15
4.15
4.15
4.25
4.45

Aug.

4.40
4.35
4.30
4.10
4.00
3.98
3.92
3.90
3.90
3.88 
3.82
3.80
3.80
3.80
3.80
3.75
3.75
3.75
3.75 
3.78
3.80
3.80
3.80
3.82
3.88
3.90
3.85
3.78
3.73
3.70
3.68

Sept.

3.63
3.60
3.60
3.60
3.60
3.65
3.70
3.75
3.80
3.85 
3.90
4.00
4.00
3.95
3.90
3.90
3.90
3.85
3.85
3. as
3.85
3.90
3.90
3.90
3.88
3.85
3.90
3.93
3.95
3.97

Oct.

4.03
4.07
4.10
4.10
4.15
4.17
4.20
4.25
4.30
4.30 
4.30
4.30
4 25
4.25
4.25
4.25
4.25
4.25
4.30 
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.30

Nov.

4.30
4.30
4.30
4 an
4.30
4.30
4.30
4 an
4 an
4.30 
4.30
4.30
4.30
4.30
4.40

«4.95
5.00
5.00
5.00 
5.05
5.05

«5.05
5.05
5.10
5.10
5.15
5.15

&5.20
5.08
5.00

Dec.

4.9C
4.9C
4.85
4.8C
4.8C
4.75
4.6C
4.5C
4.2fi
4. 1C 
4. 1C
4. 1C
4.8G
5.65
5.82
6.0G
6.10
6.10
6.10 
5.9fi
5.75
5.55
5.38
5.25
5.10
5.00
5.00
5.10
5.10
5.10
5.10

a To top of ice. b River open.

Rating table for Missouri River at Cascade, Mont., from July 17, 1903, to
December 31, 1903.

Gage 
height.

Feet.

3.3

3.4

3.5

3.6

3.7

3.8

3.9
4.0

Discharge.

Second-feet.

1,670

1,760

1,860

1,970

2,090

2,230

2,380
2, 550

Gage 
height.

Feet.

4.1

4.2

4.3

4.4

4.5

4.6

4.7
4.8

Discharge.

Second-feet.

2,740

2,950

3,170

3,420

3,700

4,030

4,370

4,730

Gage 
height.

Feet.

4.9

5.0

5.1

5.2

5.3
5.4

5.5
5.6

Discharge.

Second-feet.

5,110

5.500

5,900

6,300

6,700

7,100

7,500

7,900

Gage 
height.

Feet.

5.7

5.8

5.9

6.0

6.1

Discharge.

Second-feet.

8,300

8,700

9,100
9,500

9,900

Differences above gage height 6 feet, 400 per tenth.
Table is determined by measurements between gage heights 3.6 and 8.6 feet. 

They have been extended above and below these points.
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Estimated monthly discharge of Missouri River at Cascade, Mont., for 190% and
1903.

[Drainage area, 18,295 square miles.]

Month.

1902. 

Jxily 17-31. .........

August ____________

September ________

1903. 

April -...--.-_.._--
TVTa-lT

June ... . --_._- -_

July .__._._____.__.

October .________..

November. _________

December ... ......

Discharge in second-feet.

Maximum.

6,900 

2,950 

2,305 

2,950 

4,030

9,300 

12, 700 

22. 700 

12, 700 

3,420 

2,550 

3,170 

6,300 

9,900

Minimum.

3,170 

1,810 

1,915 

, 2,380 

2, 550

4,730 

7,700 

12, 100 

2,845 

2,090 

1,970 

2,645 

3,170 

2,740

Mean.

4,847 

2,171 

2,057 

2,720 

3,176

6,536 

9,958 

17, 953 

7,302 

2,372 

2,274 

3,056 

4,470 

6,083

Total in 
acre-feet.

144, 208 

133, 490 

122, 400 

167, 247 

188, 985

388, 919 

612, 293 

1,068,278 

448, 983 

145, 849 

135, 312 

187,906 

265, 983 

374, 029

Run-off.

Second-feet 
per square 

mile.

0.265 

.119 

.112 

.149 

.174

.357 

.544 

.981 

.399 

.130 

.124 

.167 

.244 

.332

Depth in 
inches.

0.148 

.137 

.125 

.172 

.194

.398 

.624 

1.091 

.460 

.130 

.138 

.193 

.272 

.383

MISSOURI RIVER NEAR TOWNSEND, MONT.

This station was established October 1, 1891, by the Missouri River 
Commission. The locality is 2,504 miles above the mouth of the river.

A standard wire cable gage was erected on a county-road bridge 
located about 300 feet below the Northern Pacific Railroad bridge 
across Missouri River near Townsend, Mont. Its zero is set at an 
approximate elevation of 3,700 feet above sea level, as determined 
from a primary line of levels run under the direction of the Commis­ 
sion in 1890 from Three Forks to Fort Benton, Mont., and starting: 
from a bench mark of the Northern Pacific Railroad at Gallatin, 
Mont. (See Annual Report of Chief of Engineers, 1891.)

The gage reads from 3,785 to 3,799 feet. A record of the daily gage 
height is maintained by the Department of Agriculture. The observer 
for both Departments is M. McMahon. A gage reading of 3,785 feet 
is taken as the zero of the United States Geological Survey observa­ 
tions. Discharge measurements are made from the lower side of the 
bridge, and distances are marked on the guard rail. The initial point 
for soundings is over the left pier on the lower side and is marked on 
the guard rail. The channel is straight for 300 feet above and below
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the station. The right bank is low, but has been known to be over­ 
flowed but once. The left bank is high and rocky. The bed of the 
stream is composed of clean gravel and is shifting. The channel is 
broken by three bridge piers, and the velocity is made uncertain by 
eddies and backwater. The piers are protected on the upstream side 
by heaps of riprap and by cofferdams. These cause an appreciable 
difference in the elevation of the water surface above and below these 
protections. They cause a contraction of the current, which has 
eroded large holes under the bridge.

The United States engineers' reference bench mark is B. M. 10 
(Townsend), described as "located on the right bank of the Missouri 
River, about one-half mile north of Townsend railroad station, about 
one-half mile from river, measured in a perpendicular direction to 
track, and about three-fourths mile south of the railroad bridge over 
Missouri .River. It is about 60 feet west of a point on the track 30 
feet north of railroad bridge No. 392, and about 7 feet west of rail­ 
road fence. Compass reading to milepost 1121 is 318°. Marked by 
stone and pipe; elevation, 3,795.991 feet." This elevation is erroneous, 
but is the elevation from which the gage is set.

The tabulated records of the Townsend gage are reductions to the 
St. Louis directrix datum obtained by subtiacting 400.063 feet from 
the daily means of the gage readings. ,

In April, 1903, two new bench marks were established by J. S. 
Baker. The first has been destroyed. The second of these bench 
marks is a spike driven near the ground in the north side of a 12 by 
±2^ inch-post located- on the -north--bank of-ther river -afootrtrifOfr feet 
below the bridge. Its elevation is 14.98 feet above the Geological 
Survey gage datum.

The area drained at this point is approximately 15,000 square miles, 
comprising,.as above stated, the inflow from Gallatin, Madison, and 
Jefferson rivers. This gage at Townsend is the highest of a series 
of twenty or more gages maintained permanently by the Missouri 
River Commission. Descriptions of these gages are given in the 
annual report of the Missouri River Commission, contained in the 
Annual Report of the Chief of Engineers,' United States Army; that 
for 1891, on page 3819; for 1892, on piige.3271, and for 1893, on,:page 

.2316. The distance of this point above Sioux City is 1,703 miles, and 
above Fort Benton, the next^gage below maintained by the Corps of 
Engineers, 219 miles. .' ; .  

The observations at this station during 1503 have beeoi. made under 
the direction of C. C. Babb, district-engineer.



HOYT.] MISSOURI KIVER DRAINAGE BASIN. 121

Discharge measurements of Missouri River near Toumsend, Mont., in 1903.

Date.

April 19. ....... ............

April 30... ---.-_.--.__--.._
May 29..... ........ ........
June20 ....................
July6_. ....................
July 23..... ................

Hydrographer.

W. B. Freeman ..:...........
F. M. Brown.. . .... ........
W. B. Freeman -...-...-.....
J.H.Sloan ..... ............
G. T. Morris .................
J.H.Sloan ..................
.....do ....-......-...-.-..
....'.do ......................

G-age 
height.

Feet. 

4.40

4.95

5.25

6.80

5.25

4.30

3.40

3.74

Discharge.

Second-feet. 

5,173

7,020

7,786

15, 679

8,104

4, 550

2,029

2,649

Mean daily gage height, in feet, of Missouri River near Toumsend, Mont., for
1903.

Day.

1. ..................................... 
2.... ..................................
3
4  ...................................
5....... ...............................
6-._7 . ::__ 77.:.:. --y. :.- .
1......... .............................
%....... ......^... ....... ..............
9......................................

10.......................'...............
11.....................................
12.. -    _. .    .   ._ _   .
13............   .......................
14......................................
15.. . ...................................
16..................... .................
17...... ....... .................. .....
18.___ _________:_._ ............ ....... ..
19    ...... ........ ....................
20.... ............................ \..._.
21.-.--    .      ...    ..__
28   ......    ........... ... . ..
1&-. ............... ....................
24...... .............
25.... .......................... ....
26.... ...... .......... .............. ..
87-i - - -..--.     -_-------.- -.  
28-.   .... ........ .    ...-. ..........
^. .....................................
^d. .....................................
31    ........................ .... ..

Mar.

......

.

6.70 
6.70 
6.70 
6.70 
6.70 
6.70 
6.70 
6.70 
6.70 
6.40 
4.40 
4.30 
4.30- 

4.50 
4.60 
4.70 
4.70

Apr.

4.60 
4.50 
4.30 
4.30 
4.30 
4.20 
4.10 
4.10 
4.10 
4.10 
4.50 
4.50 
4.40 
4.30 
4.30 
4.30 
4.30 
4.30 
4.40 
4.60 
4.60 
4,60 
4.60 
4.80 
4.80 
4.90 
5.90- 

5.10 
5.30 
5.00

May.

4.90 
4.80 
4.70 
4.70 
4.70 
4.60 
4.70 
5.00 
5.00 
5.00 
5.00 
5,-QO
5.00 
5.00 
5.30 
5.80 
5.80 
5.90 
5.80 
5.80 
5.40 
5.30 
5.30 
5.10 
5.00 
5.00 

-5.-0G 

5.00 
5.20 
5.30 
5.30

June.

5.40 
6.10 
6.60 
7.10 
7.60 
7.80 
7.80 
7.90 
7.90 
7.90 
7.80 
7.50 
7.50 
7.50 
7.50 
7.50 
7.40 
7.30 
7.10 
6.80 
6.70 
6.50 
6.40 
6.40 
6.30 
6.10 

--6. 10 

5.70 
5.70 
4.90

July.

4.90 
4.90 
4.50 
4.40 
4.40 
4.40 
5.00 
5.20 
5.30 
5.10 
5.00 

-4.SCL
4.80 
4.70 
4.50 
4.40 
4.30 
4.40 
4.50 
4.40 
4.30 
4.30 
4.30 
4.20 
4.20 
4.20 
4.20 
4.00 
4.00 
4.00 
3.90

Aug.

3.80 
3.80 
4.00 
3.90 
3.90 
3.80- 

3.80 
3.80 
3.70 
3.70 
3.70 
&#) 
3.60 
3.50 
3.50 
3.40 
3.50 
3.40 
3.40 
3.40 
3.40 
3.40 
8.40 
3.40 
3.40 
3.30 
3.30- 

3.30 
3.30 
3.30 
3.30

Sept.

3.30 
3.30 
3.30 
3.30 
3.30 
3.30- 

3.30 
3.30 
3.30 
3.30 
3.30 
-3.30
3.50 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 

-8.-JTG- 

3.70 
3.70 
3.70

Oct.

3.70
3.70 
3.80 
3.80 
3.80

-3rsr
3.80 
3.90 
3.90 
3.90 
3.90 

-3.90 
3,90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 

-3.90 
3.90 
3.90 
3.90 
3.90

Nov.

3.90 
3.90 
3.90 
3.90 
3.90 

"3/90 
3.90 
3.90 
3.90 
3.80 
3.80 
3,-TO- 
3.70 
3.70 
3.70
3.70

68. CO 
8.60 
8.60 
8.60 
8.60 
8.90 
8.90 
8.90 
8.60 
8.30 

-?.-9&-

7.90 
7.90 
7.90

Dec.

7.90 
7.90 
7.90 
4.10 
4.10 

"3:40 
«7.90 

7.60 
7.50 
7.40 
7.10 

_ 6.80 
6.70 
6.70 
6.70 
6.70 
6.70 
6.70 
6.70 
6.50 
6.50 
6.40 
6.40 
6.20 
6.20 
6.00 

--6.00

6.00 
6.00 
6.00 
6.00

«Ice gorge below station cause of sudden rise.
b Readings to top of ice, November 17 to December 3.
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Rating table for Missouri River near Townsend, Mont., from January 1 to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4.0

4.1

Discharge.

Second-feet.

1,200

1,390

1,590

1,800

2,020

2,250

2,490

2,745

3,020

3,315

3,630

3,950

Gage 
heignt.

Feet.

4. 2

4.3

4.4

4.5

4.6

4. 7
4.8

4.9

5.0

5.1

5.2

5.3

Discharge.

Second-feet.

4,270

4,600

4,930

5,260

5,600

5,940

6,285

6,635

7,000

7,375

7,760

8,155

Gage 
height.

Feet.

5.4

5.5

5.6

5.7
5.8

5.9

6.0

6.2

6.4

6.6
6.8

7.0

Discharge.

Second-feet.

8,555

8,965

9, 375

9, 795

10, 220

10, 655

11,100

12,015

12, 960

13,930

14, 925

15, 950

Gage 
height.

Feet.

7.2

7.4

7.6

7.8

8.0

8.2

8.4

8.6

8.8

Discharge.

Second-feet.

17, 040

18,210

19,450

20, 760

22, 150

23, 650
25,410

27, 490

29,830

1903 rating table same as 1901 and 1902.

Estimated monthly discharge of Missouri River near Townsend, Mont., for 1903. 

[Drainage area, 14,500 square miles.]

Month

March 15-31 .......

April. ----_.-.---.-.

May ...., ----._-..

June .......I........

July ...............

August- --_.---_---.

September .........

October .........

November « ........

December .........

Discharge in second-feet.

Maximum.

14, 425 

7,760 
10, 655 

21,445 

7, 760 
3,630 

2,745 
3,315 

3,315

Minimum.

4,600 

3, 950 

5,600 

6,635 
3,315 

1,800 

1,800 
2,745 

2,745

Mean.

10, 568 

5,295 

7,590 

15, 785 

5,282 

2,398 

2,C50 

3,231 

2,934 

2,745

Total in 
acre-feet.

356, 342 
315, 074 

466, 691 

939, 273 

324, 777 
147, 447 

139, 835 

198, 666 

174, 585 

168, 783

Run-off.

Second- 
feet per 
square 
mile.

0.729 

.365 

.523 

1.089 

.364 

.165 

.162 

.223 

.202 

.189

Depth iu 
inches.

0.461 

.407 

.603 

1.215 

.420 

.190 

.181 

.257 

.225 

.218

"November 17 to December 31 estimated.
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GALLATIN RIVER AT LOGAN, MONT.

This station was established August 24, 1893, by F. H. Newell, at 
the railroad pump house immediately below the Northern Pacific 
bridge crossing Gallatin River at Logan, Mont. The gage was a ver­ 
tical rod fastened to the cribwork box sunk in the river for the pro­ 
tection of the inlet pipe of the pump. The bench marks consisted of 
nails driven into the angle of the pier of the bridge facing the gage, 
these being placed at the elevation of the 7, 8, 9, and 10 foot marks, 
and designated by corresponding figures. At the bridge itself meas­ 
urements of volume can not well be made, as the stream is divided 
into four channels, being very swift in two of these and obstructed 
by piles, snags, and sand in the others. Above the bridge, however, 
is a broad straight course, where measurements can be made by 
means of a boat and cable.

On March 10, 1894, the gage rod was washed out, together with the 
crib to which it was attached, 110 discharge measurements having 
been made while it was in place.

On November 16, 1894, a new gage was established by Arthur P. 
Davis, under the northeast corner of the Northern Pacific bridge 
above mentioned. This gage consisted of timbers partly inclined and 
partly vertical, the lower inclined portion being graduated from 0.6 
foot up to 7.1 feet and the vertical portion from 7 feet up to 12.1 
feet. Bench mark No. 1 was on the head of a bridge spike in the top 
of the pile stump to which the lower end of the inclined gage was fas­ 
tened. Its elevation was 1.62 feet above the zero of the gage. Bench 
mark No. 2 was the head of a bridge spike driven horizontally into 
the first pier east of the river. It was driven into the north end and 
was marked "B. M." Its elevation was 9.32 feet above the zero of 
the gage. The measurements were made by means of a cable across 
the river 100 yards above the bridge.

On September 16, 1896, a wire gage was placed in the east span of 
the railroad bridge and fastened to the guard rail on the upper side. 
The distance from the outside edge of the pulley to the end of the rod 
was 1 foot; from the end of the weight to the index marker was 18.4 
feet. Bench mark No. 1 was the top of the northeast corner of the 
iron plate at the foot of the diagonal end member of the truss at the east 
end on the upper side, and was 13.7 feet above datum. Bench mark 
No. 2 was a spike in a pile stump, described and called "Bench mark 
No. 1" in the description of the 1894 gage.

The present station is located 450 feet northeast of the railroad 
bridge and 600 feet northwest of the railroad station. It was estab­ 
lished in October, 1901, by J. S. Baker. The standard chain gage is 
placed on a horizontal frame 20 feet east of the south cable support. 
The gage is read once each day by N. A. Smith. Discharge measure­ 
ments are made by means of a cable, car, and tagged wire about 450
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feet above the railroad bridge. The initial point for soundings is the 
left cable support. The channel is straight for 200 feet above and 
below the station. The current has a moderate velocity. The right 
bank is high and rocky and is not liable to overflow. The left bank 
is low, but will overflow only at extremely high stages. Both banks 
are covered with bushes. The bed of the stream is sandy, with a small 
amount of vegetation. On July 27, 1901, the datum of the gage was 
raised 1.23 feet. The bench marks in present use are located as fol­ 
lows: Bench mark No. 1 is a railroad spike in the west side of the 
post of the gage frame, 3.6 feet from the top of the bridge bar. Its 
elevation is 8 feet above gage zero. Bench mark No. 2 is a tempo­ 
rary bench mark; it is a point halfway down on the bevel edge at the 
top of the coping of the northeast abutment of the Northern Pacific 
Railroad bridge. Its elevation is 11.705 feet above gage zero.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Discharge measurements of Gallatin River at Logan, Mont., in 1903.

Date.

April 18.. .......... ........
May 2......................
May 27... ................ ..
May 28--.-....... ._.-__._..
May SO-.---.......-........
June 6..----- ... .. ..-..
June 21 --.-......-.........
July 9......................
July 23.....................
August 24 :_._...-..-.......
September 25. . . . ..-.-..-

Hydrographer.

W. B. Freeman. . ............
F. M. Brown -.---- -........
W. B. Freeman-....-...-....
.....do ......................
.....do ......................
J. H. Sloan.... ..............
.-...do _-..-..----...........
GK T. Morris ................
J. H. Sloan---.-.-.......-...
.....do ......................
....-do ---.-.....--.-....-...

Gage 
height.

Feet. 

1.26

1.49
2.07
2.30
2.48
4.63
3.55
2.20
1.28

.38
1.05

Discharge.

Second-feet. 

663

935
1,183
1,349
1,552
4,013
3,295
1,496

788
309
537

Mean daily gage height, in feet, of Gallatin River at Logan, Mont., for 1903.

Day.

I... ............ ........... 
2...  ....................
3.. ........................
4........ ..................
5...... .............. .1....
6..........................
7.. ........................
8..........................

Jan.

2.60 
2.00
1.00
.90

1 30
1.10
1.10
1.10

Feb.

1.50 
1.40
1.40
1.40
1.40
1.50
1.50
1.50

Mar.

1.20 
1.20
1.00
1.10
1.10
1.10
1.15
1.10

Apr.

1.90 
1.60
1.40
1.40
1 41)
1.35
1.40
1.40

May.

1.50 
1.50
1.50
1.50
1.50
1.50
1.60
1.60

June.

3.60
4.10
(«)
(a)
(a)

4.50
4.80
4.60

July.

3.10 
3.05
2.95
2.90
2.80
2.30
2.30
2.30

Aug.

0.90 
1.00
1.20
1.20
1.15
1.15
1.10
1.10

Sept.

0.50 
.50
.50
.50
.50
.50
.50
.60

Oct.

1.15 
1.20
1.30
1.20
1.20
1 25
1.30
1.30

Nov.

2.00 
2.00
2.05
2.05
2.00
2.00
2.00
2.00

Dec.

1.30 
1.40
1.40
1.35
1.30
1.30
1.30
1.30

a Gage broken.
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Mean daily gage height, in feet, of Gallatin River, etc. Continued.

Day.

9.......-.....-..   -.   .
10--..  --.  ............
11.. ........... ...   -.. 
12
13..    -    - --   
14.   .     .-      -  
15..........   --    .-   
16--...      .  - -
17-.-... .-..   ------------ 
18..    ...  -  --    
19..    .  .         
20..    -      -   
21 
22
23...   ...... ............
24
25...   ._ ..   ....... 
26--.   . .  ... ........ ...
2T   ..... -   ........
28.... .       ..    --... 
29....   ........-    , 
30.........   ..-....-.
31.........................

Jan.

1.10
1.15
1.10
1.00
1.00
1.35
1.40
1.40
1.40 
1.90 
2.30
2.90
1.40 
1.20
1.10 
1.10
1.20 
1.10
1.05
1.10 
1.15
1.80
1.70

Feb.

1.85
1.50
1.70
1.60
1.60
1.90
2.10
2.20
2.20 
2.10 
2.10
2.10
2.00 
1.90
1.80 
1.70
1.60 
1.60
1.20
1.00

--- 

Mar.

1.10
1.20
1.10
1.50
1.60
1.30
1.20
1.30
1.30 
1.40 
1.20
1.10
1.10 
1.10
1.10 
1 20
1.45 
1.40
1.60
2.00 
2.10
2.40
2.45

Apr.

1.70
1.70
1.75
1.60
1.50
1.40
1.45
1.40
1.45 
1.30 
1.40
1.45
1.40 
1 40

1.35 
i on

1.40 
1.50
1.80
1.85 
1.70
1.60

May.

1.80
1.85
1.70
1.65
1.80
2.30
3.00
3.10
3.15
2.75 
2.70
2.60
2.60 
2.30
2.10 
2.10
2.10 
2.00
2.10
2.50 
2.50
2.80
3.10

June.

4.80
4.70
4.60
4.50
4.50
4.60
4.50
4.10
4.10 
4.15 
4.10
3.50
3.55 
3.35
3.25 
3.15
3,05 
3.00
3.00
2.90 
2.90
3.00

July.

2.30
2.10
1.90
1.90
1.80
1.60
1.40
1.40
1.50 
1.50 
1.50
1.40
1.30 
1.30
1.30 
1 25
1.26 
1.25
1.30
1.30 
1.20
1.00

.95

Aug.

1.10
1.00
1.00
.90
.80
.80
.85
.75
.70 
.60 
.60
.55
.55 
.55
.50 
.50
.50 
.50
.50
.50 
.50
50

.50

Sept.

.60

.65
0.70
.70
.70
.80
.90
.90
.90 
.95 
.90
.90
.95
.95
.»5 

1.00
1.05 
1.10
1.10
1.10 
1.10
1.10

Oct.

1.30
1.30
1.30
1.35
1.40
1.40
1.40
1.40
1.40 
1.40 
1.40
1.30
1.2.5 
1.25
1.25 
1.25
1.25 
1.25
i.a5
1.35 
1.35
1.30
1.25

Nov.

2.30
2.30
2.30
2.25
2 20
2.15

a2.40
3.00
3.70 
4.50 
3.40
2.80
2.00 
2.10
1.50 
1.40
1.30 
1.30
1.20
1.20 
1.20
1.30

Dec.

1.30
1.30
1.30
1.30
1.30
1.50

a 1.80
2.30
2.30 
2.40 
1.80
1.10
1.10 
1.40

.1.60 
1.50
1.30 
1.20
1.10
1.20 
1.25
1.30
1.40

a Ice gorged November 15 to 20 and December 15 to 19.

Rating table for Gallatin liiver at Logan, Mont., from January 1 to December
31, 1903.

Gage 
height.

Feet.

0.1

.2

.3

,4

.5

.6

. 7

.8

.9

1.0

1.1

1.2

Discharge.

Second-feet.

350

356

363

370

382
400

423

450

480

530

590

650

Gage 
height.

Feet.

1.8

1.4

1.5

1.6

1.7

1.8
1.9

2.0
2.1

2.2

2.3
2 4

Discharge.

Second-feet.

710

780

860

940

1,025

1,120

1,220
1,315

1,415

1,520

1,630

1,735

Gage 
height.

Feet.

2.5

2.6

2.7

2.8

2.9

3.0
3.1

3.2

3.3
3.4

3.5

3.6

Discharge.

Second-feet.

1,850

1,965

2,080

2,200

2,320

2,440

2,570

2,700

2,830

2,960

3,090
3,-240

Gage 
height.

Feet.

3.7

3.8

3.9

4.0
4.1

4.2
4.3

4.4

4.5

4.6

4.7

4.8

Discharge.

Second-feet.

3,380

3,520

3,670

3,830

3,970

4,125

4,275
4,430

4,580

4, 730
4,880

5,030

1903 table same as 1903
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Estimated monthly discharge of Gallatin River at Logon, Mont., for 1903. 

[Drainage area, 1,805 square miles.]

Month.

March . . _____.___.
April ..............
May -----.---..

Jvly ...............

August ............
September ....

November . . . . . ...

The year . ...

Discharge in second-feet.

Maximum.

2,320 

1,520 

1,790 

1,220 

2, 635 

5,030 

2,570 

650 

590 

780 

4,580 

1,735

5,030

Minimum.

480 

530 

530 

710 

860 

2,320 

500 

382 

382 

620 

650 

590

382

Mean.

824 

1,041 

788 

872 

1,515 

3,749 

1,181 

467 

468 

712 

1,527 

840

1,165

Total in 
acre-feet.

50, 666

57,814 

48', 452 

51,888 

93, 154 

223, 030 

73,616 

28, 714 

27, 848 

43, 778 

90, 863 

51,650

840, 632

Run-off.

Second-feet 
per square 

mile.

0.456 

.577 

.436 

.483 

.839 

2.077 

.654 

.259 

.259 

.394 

.846 

.465

.645

Depth in 
inches.

0.525 

.601 

.502 

.538 

.967 

3.318 

.754 

.299 

.289 

.454 

.944 

.536

8,737

WEST GALLATIN RIVER NEAR SALESVILLE, MONT.

The Salesville station, which has been maintained for a number of 
years, was established near Williams's ranch, about 16 miles south­ 
west of Bozeman. A gage rod was erected in July, 1895, and observa­ 
tions were begun on August 1 by Ira T. Williams, a ranchman, living 
about 600 feet away. The gage was spiked to a tree. The bench 
mark consisted of a 6-inch spike driven in the top of a stump 5 feet 
north of the gage post. It was 6.71 feet above the zero of the gage, as 
lowered 5 feet from the original position. A second bench mark con­ 
sisted of a 6-inch spike driven into the east bridge abutment. This 
was 9.26 feet above the zero of the gage. The initial point for sound­ 
ings is marked on the guard rail over the center of the left pier. The 
highway bridge, from the lower side of which discharge measurements 
are made, is not at right angles to the current. At flood stages the 
water flows behind the bridge abutments on the right bank, but at 
other times is confined within the channel. The bed of the stream is 
composed of bowlders and is not liable to change. The velocity is 
high, rendering discharge measurements somewhat difficult. The 
channel is nearly straight, with slight curves both above and below. 
The West Gallatin canal, carrying about 125 second-feet between 
July 1 and September 15, is taken out below the station. The Klein-
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sehmidt canal, carrying about 50 second-feet between July 1 and 
August 15, and one or two smaller ditches are taken out above the 
station. In September, 1896, a wire gage was placed on the bridge, 
the pulley being fastened to the end of the rod opposite the 0.15-foot 
mark. The distance from the end of the weight to the index marker 
is 15.50 feet. On October 15, 1903, this length was 15.70 feet. The 
two gages were made to read the same. Bench mark No. 1 for the 
wire gage is the head of the southwest bolt in the rim of the southeast 
cylindrical pier. Its elevation is 13.70 feet above the gage datum. 
Bench mark No. 2, established May 22,1900, by J. S. Baker, is a large 
bowlder set firmly in the ground on the south side of the wagon road, 
near the fence. It is 123 feet east of the center of the southeast 
cylindrical pier and is at an elevation of 13.69 feet above the gage 
datum. The observer is Miss Marguerite Williams.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Discharge measurements of West Gallatin River near Salesville, Mont., in 1903.

Date.

April 18. .....:..........._.

May 22. ____________________

June 13 __ ---------- . --.

June 26---, .______.

July 16-. __.____.__._______-

September 5 _____ _. . ...._

Hydrographer.

J.S.Baker _____ ____-._____-

J.H.Sloan _-__-_--.._--__--.
_____do -.----.---_-..--.-----
-__..do ......................
....-do __......._............
.....do _......_..............
-----do ......................

Gage 
height.

Feet.

2.72

2 82

3.77

6.75

5.35

4.25

2.95

3.17

Discharge.

Second-feet. 

375

405

929

5,006

3,063

1,604

474

448

Mean daily gage height, in feet, of West Gallatin River near Salesville, Mont.,
for 1903.

Day.

1. ._.__-..._._-_..._.. ....
2... ...................... 
3-   .. ...................
i..... ....................
5.. .................. .....
6. _.__.........__.........
1. ........................
9,. ........................
9..... ................ ....

1<A..... ....................
\\.. .......................
12.. ..-.,___. .._..,_._,..,_

Jan.

2.75
2.75
2.75
2.70
2.70
2.70
2.60
2.60
2. 05
2.65
3.65
2.60

Feb.

2.65
a. 65
2.65
2.65
2.65
2.65
2.65
2.65
2.70
3.70
2.70
2.70

Mar.

2.65
2.65 
2.65
2.65
2.65
2.65
3.00
2.75
2.65
2.65
3.65
2.65

Apr.

2.80
2.80 
2.65
2.65
2.65
2.65
2.65
2.70
2.95
2.95
8 QK

2.85

May.

3.10
3.00 
3.00
3.10
3.30
3.30
3.50
3.50
3.50
3.40
3 on

3.70

June.

5.80
6.00 
6.30
6.40
6.50
6.50
6.40
6.00
6.40
6.30
6.10
6.10

July.

5.30
5.10 
4.80
4.80
4 80
4.70
4.70
4 60
4.50
4 40
4.40
4.50

A.ug.

4.20
3.90 
3.90
3.90
3.80
3.80
3.80
3.60
3.60
3.60
3.60
3.60

Sept.

......

2. 65

3.95
2.92
3.20
3.10
3.10
3.10

Oct.

3.00
3.00 
3.10
3.20
3.30
3.10
3.10
3.10
3.10
3.10
3.10
3.10

Nov.

3. CO
3.00 
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.05
3.05
2.90

Dec.

3. CO
3.00 
3. CO
2.70
2.70
2.90
2.60
2.80
2.90
2.80
2.90
2.90
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Mean daily gage height, in feet, of West Qallatin. River, etc. Continued.

Day.

13.. .................. .....
14.. .......................
15.........................
16  .            -..
Yl. ........................
\&.. ....................... 
19.   --. -.--.--. ------
20_     -    - ... ..
21  -   ..   -        
23.       -       -  
33-----    --    -------
Z^..... .................... 
^. ........................
26.--...-...  ...... ......

28..------.-      .......
29..     .      ........
on

Ota.. .......................

Jan.

2.65
2.65
2.65
2.65
2.65
2.70 
2.70
2.75
2 75 
2.75
2.75
2.75

2.65
2.65
2.65
2.60
2.60
2.60

Feb.

2.70
2.70

2.80
2.85
2.95 
3.00
3.10
3.10
2.80
2.75
2.65 
2.65
2.65
2.65
2.65

Mar.

2.60
.65
.60
.60
.60
.60 
.60
.60

2.60 
8.65
2.65
2.65 
2.65
2.65
2.70
2. 75
2.80
2.80
3.80

Apr.

2.90
2.90
2.95
2.90
2.90
2.80 
2.80
0 g()

2.90 
3.00
3.10
3.10 
3.30
3.50
3.30
3.20
3.10
3.10

May.

4.00
4.50
4.90
4.80
4.50
4.30 
4.00
3.90
3.70 
3.70
3.70
3.50 
3.70
3.70
4.03
4 00
4.20
4 50
5.10

June.

6.50
6.85
6.85
P.50
6.50
6.20 
6.20
6.30
5.90 
5>0
5.90
5.30 
5.30
5 40
5.40
5.40
5.30
5.20

July.

4.50
4.30
4.20
4.30
4.60
4.30 
4.30
4.10
4.00 
4.00
4.00
4.00 
4.00
4.00
4.00
3.90
3.90
3.90
3.90

Aug.

3.50
3.50
3.50
3.40
3.40
(«)

......

......

Sept.

3.10
3.10
3.10
3.00
3.00
3.10 
3.10
3.10
3.10 
3.10
3.10
3.10 
3.10
3.00
3.00
3.00
3.10
3.10

Oct.

3. 10
3.10
3.10
3.10
3.10
3.10 
3.10
3.10
3.10 
3.10
3.10
3.00 
3.00
3.00
3.00
3.00
3.00
3.00
3.00

Nov.

3.90
2.90
3.00
3.00
3.10
2.80 
2.70
2.70
2.70 
2.80
2.80
2.80 
2.90
2.90
2.95
2.95
3.00
3.00

Dec.

2.80
2.80
2.80
2.80
2.80
2.80 
2.80
2.80
2.80 
2.80
3.80
2.80 
2.80
2.80
2.80
2.80
2.80
2.80
2.80

a Gage broken from August 18 to September 7.

Rating table for West Gallatin River near Salesville, Mont., from Jamicry 1 to
December 31, 1903.

Gage 
height.

Feet.

2.6

2.7

2.8

2.9

3.0

3.1

3.2

,3.3

3.4

Discharge.

Second-feet.

360

. 370

390

410

440

470

510
550

600

Gage 
height.

Feet.

3.5
3.6

3.7

3.8
3.9

4.0
4.1

4.2

4.3

Discharge.

Second-feet.

660

730

810

910

1,020

1,150

1,290
1,430

1,570

Gage 
height.

Feet.

4.4

4.5

4.6

4.7
4.8

4.9

5.0
5.1

5.2

Discharge.

Second-feet.

1.710

1,850

1,990

2,130

2,270

2,410

2,550

2,700

25 850

Gage 
height.

Feet.

5.3

5.4

5.5

5.6

5.7

5.8

5.9

6.0

Discharge.

Second-feet.

3,000

3,150

3,300

3,450

3,600

3,750

3,900
4,050

Tangent above 5 feet, with differences of 150 per tenth, 
below lowest and 0.15 foot above highest measurement.

Table extended 0.1 foot
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Estimated monthly discharge of West Gallatin River near Salesville, Mont., for
1903.

[Drainage area, 860 square miles.]

Month.

January -------- ...
February .........
March. _____________
April .-.._...-.....
May _ _ _ _ .........
June --- ---------
July .______________ 
August a __________
September _________
October - ___-_._.__
November ..._.... .
December ----------

The year

Discharge in second-feet.

Maximum.

380 

470 

440 

660 

3,700 

5,325 

2,850 

1,430 

510 

510 

470 

470

5,325

Minimun.

360 

365 

360 

365 

440 

2,850 

1,020 

470 

415 

440 

370 

370

360

Mean.

369 

382 

370 

429 

1,066 

4,125 

1,635 

684 

456 

463 

422 

428

902

Total in 
acre-feet.

22, 689 

21,215 

22, 750 

25, 527 

65, 546 

245, 454 

100, 532 

42, 058 

27, 134 

28, 469 

25, 111 

26, 317

652, 802

Run-off.

Second- 
feet per 
square 
mile.

0. 429

.444 

.430 

.499 

1.240 

4.800 

1.901 

.795 

.530 

.538 

.491 

.498

1.050

Depth in 
inches.

0.494 

.462 

.496 

.556 

1.430 

5.350 

2.191 

.916 

- .590 

.619 

.551 

.574

14. 229

a August 17 to 31 estimated. 

MIDDLE CREEK NEAR BOZEMAN, MONT.

The station, established 011 August 3, 1895, is located 9 miles south 
of Bozeman, one-eighth of a mile above the old sawmill dam, ancl 1| 
miles above the mouth of the canyon. Discharge measurements are 
made from a wire cable placed across the stream in 1898. The gage 
was about 200 feet below the cable and consisted of a horizontal 
frame supporting a wire gage. Bench mark No. 1 consisted of a 
spike driven horizontally into a stump 5 feet high about 80 feet east 
of the gage rod. The middle of this spike was at an elevation of 7.03 
feet above gage datum. Bench mark No. 2 consisted of an 8-inch 
bridge spike driven horizontally into a charred stump about 25 feet 
northeast of the gage, with an elevation of 3.58 feet. Bench mark 
No. 3 consisted of a large rock 93 feet east of the gage, marked " B. M." 
in black paint, and 4.84 feet above gage datum. The initial point for 
soundings is on the left bank. The water moves swiftly on one side. 
The left bank is low and liable to overflow. The bed of the stream 
is of gravel and is liable to change. Gage heights were not taken in 
1897 and 1901, owing to the impossibility of securing an observer at 
moderate expense.

A new gage and three new bench marks were established at this 
station on May 8, 1902. The gage is located 50 feet above the cable.

IRR 99 04  9
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The length of the wire from the end of the weight to the marker is 
14.76 feet. Bench mark No. 1 is the top of a bowlder 56 feet south­ 
east of the deadman of the east end of the cable. It is marked in red 
paint "B. M., IT. S. G. S., 8.41." Its elevation is 8.41 feet above the 
zero of the gage. Bench mark No. 2 is the top of a bowlder 68 feet 
southeast of the deadman, marked in red paint "B. M., IT. S. G. S., 
9.26." Its elevation is 9.26 feet above the zero of the gage. Bench 
mark No. 3 is a large bowlder on the hillside 150 feet northeast of the 
deadman, marked "B. M., IT. S. G. S., 20.43." Its elevation is 20.43 
feet above the zero of the gage. The relation of the gage zeros has 
not been determined.

During 1903 measurements were made by means of the cable and 
car, although the car was out of repair. Soundings were not referred 
to the initial point, as the tag wire had been removed. The'stream, is 
too rough to afford'accurate measurement and has an extremely high 
velocity at flood stages. The gage heights were not read during 1903.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Discharge measurements of Middle Creek near Bozeman, Mont., in 1903.

Date.

April 17....................

May 21______. ..............
June 3 _ . . _______________

June 13 . . _ _ . . _ . _ ...... _

June 28 ......_.............

July 17..--- ............._.
September 6 _ _ _ _____

October 14 _______________ .

Hydrographer.

G. T. Morris ...._...........
C. E. Lamme..._ ___ ..... _

J. H. Sloan____. _____________

_____do ...--____________...__

____.do _.-_______.-..__....__

.....do _._._--__---..-.-_-

Gage 
height.

Feet. 

0.85

1.23

1.89

1.70

1.68
1.64

1.10

1.10

Discharge.

Second-feet.

27

89

503

348

326
" 280

60

48

MADISON RIVER (INCLUDING CHERRY CREEK) NEAR NORRIS, MONT.

This station is located at the ranch of the observer, Mrs. S. A. Black, 
4 miles below the Redbluff county iron bridge over the Madison, and 
about ]|- miles below the mouth of Cherry Creek. It is also about 3 
miles below the location of the old Redbluff station, described in 
Bulletin No. 131, on page 18. It was established May 2,1897, at which 
time the one at Threeforks was discontinued. The vertical gage is 
fastened to a post set firmly in the bed of the river and braced with 
crosspieces from the batik. It is about 125 yards west of the observer's 
house. Discharge measurements are made from tke lower side of 
the iron bridge above. Cherry Creek is measured at the same time, 
as it enters between the gage and the bridge. The initial point foi 
soundings is at the left abutment of the bridge. The banks are high
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and do not overflow. The bed of the stream is rocky and the current 
is quite swift.

The channel is curved both above and below the station, but the 
bridge is at right angles to the current.

The bench mark established June 6, 1901, by J. S. Baker, is the 
top of a large granite bowlder 20 feet south of the gage rod and 8 feet 
east of the river bank. There is a spot of black paint on the top of 
the bowlder, and the letters " B. M. U. S. G. S. 6.856." The elevation 
of this bench mark is 6.856 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

Discharge measurements of Madison River near Norris, Mont., in 1903.

Date.

April 19...... ..............

May 23.. ...................

June 26 ........... ........
Jtdy 15.....;........ ------

September 4,.. .......... ..
October 16 .................

Hydrographer.

F. L. Travenner. _..._.......
J. H. Sloan-.. ......_........
.....do ......................

. ...do ................. .....
--...do ......................
--...do ................ .---.
-.-..do -. __.__.____._. _._.._

Gage 
height.

Feet. 

1.46

1.68

2.90

2.15

1.63

1.30

1.35

Discharge.

Second-feet.

1,480

2,206

5,983

3,793

2,183

1,306

1,185

Mean daily gage heignt, in feet, of Madison River near Norris, Mont., for 1903.

Day.

1......   ........-.......

3....-   ..--.-... ..-.
4__ .......................
5.........................
6..........   ............
7.........................
8.     .......... ........
9..     .   .        

10.-...  .................
11. .   .... .... ..-._   
12.     .... .... .........
13.. .......................
14.-.......-.--.......-...
15........--   _...........
16..... .   ............ ....
17.........................
18.. ...... .................
19................... _____  
20.........................
21
22
23..   ......^.... ........
24..............  ........

Jan.

(a)

(a)

CO
(a)

(«)

(a)

(a)

(a)

CO
(a)

(.«)

(a)

00

CO

CO

CO
(«)

(a)

(a)

(a)

(a)

CO
(a)

M

Feb.

(a)

CO
(a)

CO
CO
(a)

(a)

CO
fa)

CO
fa)

fa)

(a)

(a)

CO

CO

CO
(a)

fa)

(a)

(a)

(a)

(a)

fa)

Mar.

CO
00
(a)

CO

CO

CO

CO

CO
fa)

fa)

(0)

(a)

fa)

CO

CO

00
(a)

fa)

(a)

(«)

(«)

(a)

(a)

fa)

Apr.

1.50
1.50
1.50
1.50
1.40
1.40
1.40
1.40
1.45
1.50
i fin
1.50
1.50
1.50
1.50
1.50
1.50
1 fin
1 40
1 40
1 45
1 45
1.50
1.50

May.

1.50
1.50

'1.50
1.50
1.50
1.50
1.55
1.58
1.60
1.60
1 60
1.60
1 62
1.75
1.90
2.00
2 03
1.90
1.87
1 7"!

1.70
1.70
1..70
1.63

June.

2.25
2.63
2.70
2.75
2.88
2.90
2.85
2.88
2.90
2.93
2.90
2.85
2.85
2.90
2.90
2.90
2.80
2.70
o gg
9 I»S

2.40
2 40
2.40
2.28

July.

2.10
1.95
1.90
1.83
1.90
1.88
1.80
1.80
1.75
1.65
1.60
1.60
1.60
1 60
1.60
1.60
1.60
1.60
1.60
1 i»S

1 firt

1 Wl

1.50
1.50

Aug.

1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1 40
1.40
1.35
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.20
1.20

Sept.

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.20
1 20
1 20
1.20
1.20
1 20
1.20
1.20
1 "m

1.20
1.20
1 20
1 20
1.20
1.20
1.20

Oqt.

1.20
1.25
1 25
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30

Nov.

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1 30
1.30
1.30
1.30
1.30
1.30
1.30
1.30

Dec.

1.30
1.30
1.30
1.30
1.30
CO
CO
CO
CO
CO
00
CO
CO
CO
00
CO
00
CO
CO
CO
CO
CO
CO(«")

alee.
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Mean daily gage height, in feet, of Madison River, etc. Continued.

Day.

25
26........-....--.  ......
27
28..... ....................
29.--.-.......-....-...-... 
30_... .....................
31... ...................

Jan.

00
00
00
(a)

00
(a)

CO

Feb.

(a)

CO
(«)

(a)

Mar.

00
(a)

00
(a)

1.50 
1.50
1.50

Apr.

1.50
1.45
1.45
1.45
1.50 
1.50

May.

1.58
1.60
1.65
1.70
1.83 
1.93
3.03

June.

2.20
S.'SO
2.10
2.10
2.10 
2.15

July.

1.50
1.50
1.50
1.50
1.50 
1.50
1.50

Aug.

1.20
1.20
1.20
1.20
1.20 
1.20
1.30

Sept.

1.20
1.20
1.20
1.20
1.20 
1.20

Oct.

1.30
1.30
1.30
1.30
1.30 
1.30
1.30

Nov.

1.30
1.30
1.30
1.30
1.30 
1.30

Dec.

CO
(«)

CO
00
(a) 

(a)

(«)

alee.

Rating table for Madison River near Norris, Mont., from January I'to December
31, 1903.

Gage 
height.

Feet.

1.2

1.3

1.4
1.5

1.6

Discharge.

Second-feet.

1,050

1,220

1,440

1,700

2,000

Gage 
height.

Feet.

1.7

1.8

1.9

2.0

2.1

Discharge.

Second-feet.

2,300

2,600

2,900
  3, 200

3,510

Gage 
height.

Feet.

2.2

2.3

2.4

2.5

2.6

Discharge.

Second-feet.

3,820

4,130

4,440

4,750

5,060

Gage 
height.

Feet.

2.7

2.8

2.9

3.0

Discharge.

Second-feet.

5,370

5,680

5,990
6, 300

Table extended one-tenth'foot above and below extreme measurements made 
during 1903.

Estimated monthly discharge of Madison River near Norris, Mont., for 1903. 
[Drainage area, 2,085 square miles.]

Month.

January « __..______
February « . . _ _

March «_________-__

April ______ - ----.

July____-__--.._--_

August ____________

October . . . . . _____

December a _..-__

The year _____

Discharge in second-feet.

Maximum,

1,700 

3,355 

6, 145 

3,510 

1,440 

1,220 

1,220 

1,220

Minimum.

1,440 

1,700 

3,510 

1,700 

1,050 

1,050 

1,050 

1,220

Mean.

1,300 
1,300 

1,300 
1,622 

2,281 

5,065 

2,141 

1,258 

1,095 

1,209 

1,220 
1,200

1,749

Total in 
acre-feet.

79, 934 

72, 198 

79, 934 

96, 516 

140, 253 

301,389 

131,645 

77, 351 

65, 157 

74, 338. 

72, 595 

73, 785

1, 265, 095

Run-off.

Second- 
feet per 
square 
mile.

0.624 

.624 

.624 

.778 
1.090 

2.430 

1.030 

.603 

.525 

.580 

.585 

.576

.839

Depth in 
inches.

0.714 

.650 

.714 

.869 

1.260 

2.710 

1.190 

.693 

.586 

.670 

.646 

.667

11.369

a Estimated.
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JEFFERSON RIVER NEAR SAPPINGTON, MONT.

This station was established November 13, 1894, by A. P. Davis. 
It is located 300 feet above the railroad bridge, 1 mile north of the 
railroad station at Sappington, and 7 miles above Willow Creek. The 
chain gage is fastened to the guard rail on the upstream side of the 
south span of the Northern Pacific Railway bridge. The length of the 
chain from the end of the weight to the marker is 16.35 feet. It is read 
twice each day by John Fraser. Discharge measurements are made by 
means of a cable, car, and tagged wire about 300 feet above the rail­ 
road bridge to which the gage is attached. The initial point for 
soundings has been taken as the cable support on either bank. The 
channel is straight for 600 feet above and 300 feet below the station. 
The current velocity is swift. Both banks are composed of clay and 
are covered with willows and underbrush. The right bank may over­ 
flow at extreme high water. The bed of the stream is composed of 
rocks and gravel and there is but one channel. On November 3, 
1897, the gage rod was lowered 0.8 foot. The subsequent years were 
adjusted to the new datum, but the remainder of 1897 was corrected to 
agree with the old datum.

Bench mark No. 1 consists of a 6-inch wire nail driven horizontally 
in the east side of the blocking which forms the south abutment of 
the railroad bridge and is 12.90 feet above gage datum. Bench mark 
No. 2 is a 6-inch wire nail in a telegraph pole about 30 feet south 
and east of the south abutment of the bridge and is at an elevation 
of 9.93 feet above gage datum. Bench mark No. 3 is the head of the 
northwest bolt fastening the switch standard to the cross-tie 30 feet 
east of the bridge; its elevation is 17.70 feet above gage datum.

The observations at this station during 1903 have been made under 
the direction of C. C. Babb, district engineer.

*

Discharge measurements of Jefferson River near Sappington^ Mont., in 1903.

Date.

Aprill7__---. --------------
May 2...-_ .... ..___..-__-.
TVTa-w 07

June.7 _----_---_---.-----.-
June 22 -_.---..._--._---.--
Jnly 10-._. ......_..........
Jtily24_. ...................
Angust 24 . - .._..-. _ - . - -
October 4 ..-..-..- . . .

Hydrographer.

W. B. Freeman -..-.--.-....
F. M. Brown --------- -----
W. B. Freeman .........
J. H. Sloan.--. ..............
.....do......................
G. T. Morris ................
J. H. Sloan.-- ...............

-_--_do ......................
_ _ ^ do . . - - _ . - - - - _---_

Gage 
height.

Feet.
2.72

3.41

3.46

6.40

4.68

3.60

2.50

1.45

1.90

Discharge.

Second-feet. 

1,998

3,060
3,051

9,755
5,968
3,436
1,874

535
779
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Mean daily gage height, in feet, of Jefferson River near Sappington, Mont., for
1903.

Day.

1-   ... -.- ...... --...
o

3....  ............ _._._
4.. _____________   .___   
5..... ....... . _ ._   
6____ .   .. .._   _. _
7..  ....-.....  _._...
8.-_... .-..  ..-.........
9...   ..............-...

10.-........-.........' ..
11.........................
12.. --.....--.._..._-__.._.
13.. ................. .....
14----.. ...................
15.. .................. ..'..
16..................... ....
17.. _....__.......__ _..__.
18....... ....
19.. ........_..._..___.....
20..  ....................
21.. ................. . ..
22.. ................. .. .
23................... ....
34... ............... ....
25......................... 
26................... .....
37
28..    _ ......
29....... ....
30.........................
31.. ......_...._..... .....

Jan.

2.40
2.40
2.10
2.40 
2.45 
2.50
2.50
2.50
2.50
2.50
 > 50

2.50
2.50
2 65
2.75
2.90
3.20
2.60
2.45
2.30
2.30
2.30
2.30
2.30
2.30 
2.90
2.80
2.75
2.70
2.95
3.00

Feb.

3.00
3.00
3.45
3.90 
3.90 
3.80
3.70
3.70
3.70
3.65
3.60
3.60
3.45
3.25
3.55
3.50
3.20
3.20
2.95
2.80
2.75
2.70
2.70
2 60
2.60 
2.70
2.70
2.70

Mar.

2.70
2.70
2.80
2.80 
2.75 
2.70
2.70
 >> 75

2.85
2.90
2.90
2.S5
2.70
2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.60
2.50
2.65
2.60
2.55 
2.55
2.50
2.50
2.50
2.60
2 fiO

Apr.

2.60
2.60
2.60
2.65 
2.70 
2.70
2.60
2.60
2.60
2.65
2.85
2.90
2.90
2.90
2.90
2.90
2.80
2.80
2.95
3.00
3.15
3.25
3.35
3.45
3.60 
3.65
3.85
3.90
3.90
3.85

May.

3.80
3.55
3.50
3.45 
3.50 
3.50
3.50
3.65
3.60
3.60
3.60
3.60
3.55
3.50
3.75
4.15
4.60
4.40
4.25
4.15
3.95
3.85
3.70
3.60
3.55 
3.50
3.40
3.45
3.50
3.55

June.

3.90
4.45
5.00
5.65 
6.10 
6.30
6.40
6.30
6.20
6.10
6.10
6.05
5.95
5.85
5.80

5.65
5.45
5.35
5.10
4.75
4.70
4.70
4.70
4.65 
4.45
4.15
4.05
3.90
3.90

July.

3.90
3.75
3.50
3.30 
3.40 
3.45
3.50
3.50
3.65
3.55
3.35
3.30
3.15
2.95
2.75
2.65
2.70
2.70
2.70
2.70
2.60
2.60
2.60
2.50
2.50 
2.45
2.30
2.30
2.30
2.30
2.30

Aug.

2.20
2.20
2.30
2.30 
2.30 
2.10
2.10
2.05
2.00
2.00
2.00
1.95
1.95
1.80
1.65
1.60
1.60
1.60
1.55
1.50
1.50
1.50
1.50
1.50
1.50 
1.50
1.50
1.60
1.60
1.50
1.50

Sept.

1.50
1.50
1.50
1.50 
1.50 
1.55
1.60
1.60
1.60
1.60
1.60
i.a5
1.75
1.85
1.90
2.00
2.00
2.00
2.00
2.00
2.00
1.95
1.90
1.90
1.90 
1.90
1.90
1.90
1.90
1.90

Oct.

1.90
1.90
1.90
1.90 
1.95 
2.00
2.00
2.05
2.10
2.10
2.10
2.20
2.20
2.20
2.20
2.20
2.20
2.10
2.10
2.10
2.20
2.20
2.10
2.10
2.15 
2.20
2.20
2.20
2.20
2.20
2.10

Nov.

2.10
2.10
2.10
2.20 
2.20 
2.20
2.30
2.30
2.30
2.35
2.40
2.40
2.40
2.40
2.45
2.50
2.50
2.65

03.25
4.45
4.65
4.70
4.70
4.80
4.80 
4.90
4.90
4.90
4.95
4.70

Dec.

4.50
3.85
3.15
2.55
2.15 
2.50
2.50
2.45
2.40
2.40
2.40
2.40
2.40
2.50
2.70
2.90
3.15
3.15
2.90
2.95
3.25
3.40
3.25
3.15
3.10 
2.95
4.55
4.30
4.10
3.90
3.95

« Gage heights from November 19 to December 31 were increased by ice gorges below.

Rating table for Jefferson River near Sappington, Mont., from January l*to
December 31, 1903.

Gage 
height.

Feet.

1.5

1.6

1.7
1.8
i.9
2.0

3.1

Discharge.

Second-feet.

570

640

730

830

940

1,060

1,190

Gage 
height.

Feet.

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Discharge.

Second-feet.

1,330

1,470

1,610

1,750

1,890

2,030

2,170

Gage 
height.

Feet.

2.9

3.0

3.1

3.2

3.3

3.4

3.5

Discharge.

Second-feet.

2,320

2,470

2,620

2,770

2,920

3,070

3,230

Gage 
height.

Feet.

3.6
'3.7

3.8

4.0

Discharge.

Second-feet.

3,410

3,600

3, 800

4,250

Tangent above 4 feet, with differences of 230 per tenth.
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Estimated monthly discharge of Jefferson River near Sappington, Mont., for 1903. 

[Drainage area, 8,984 square miles.]

Month.

January.-..-. ......
Febrtiary ........
March ......._-....
April .... . . . _
May ....... .... ..
June --..---.....
July ...............
August _ -_-..-
September _ . . . .
October . .... .....
November « ........
December ...... ._

The year

Discharge in second-feet.

Maximum.

2,470 

4,020 

2,320 

4,020 

5,630 

9,770 

4,020 

1,470 

1,060 

1,330 

6,435 

5,515

9,770

Minimum

1,330 

1,890 

1,750 

1,890 

3,070 

4, 020 

1,470 

570 

570 

940 

1,190 

1,260

570

Mean.

1,797 

2,848 

1,974 

3, 561 

3,654 

7,117 

2,412 

859 

828 

1,202 

3,204 

2,712

2, 597

Total in 
acre-feet.

110,493 

158, 169 

121,376 

152, 390 

224, 675 

423,491 

148, 308 

52, 817 

49, 269 

73, 908 

190, 651 

166, 754

1,872,301

Run-off.

Second-feet 
per square 

mile.

0.20 

. .32 

.22 

.28 

.41 

.79 

.27 

.10 

.09 

. .13 

.36 

.30

.29

Depth in 
inches.

0.22 

.33 

.25 

.31 

.47 

.88 

.31 

.12 

.10 

.15 

.40 

.35

3.89

a Discharge as estimated is too high. Gage heights from November 19 to December 31 weie 
raised by ice gorges below gage.

Miscellaneous measurements in the Missouri River drainage basin in 1903.

Date.

JulyS..........
August 22 ._..-.
June 25 -_--.-.-

July 3-.. ---_-..
Do.........

June 10 - - -_--_
June 15 _--_-_--
June 26 ........
Julyl. . ........

August 20-----.
Do. ....... .
Do-....-...
Do---.--.-.
Do.........

Stream.

Battle Creek. ............

Bear Butte Creek . .._....

Box Elder. ........ ....

Elk Creek-_----_--______
Fall River...., ._______-_

Rapid Valley ditch _..._.
South ditch . . . _ . . . . . _
Cyclone ditch ...........

Locality.

Battle Creek basin ---------
In canyon above Sturgis,

S. Dak. 
Buffalo Gap- -..-. .-.....

basin.

Cascade Springs
6 miles below Piedmont
Hot Springs, S. Dak., be­

low power house. 
Mystic, S. Dak _.__.--.---.
Rapid Creek Valley ._-.-.--

Dis­ 
charge.

Sec.-feet. 

10.2

1.3

14.2

11.6

12.6

48.0

28.4

17.5

34.9

39.4

2.3

6.0

26.0

14.9

2.8
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Miscellaneous measurements in the Missouri River, etc. Continued.

Date. Stream. Locality.

May 13-----,--. Red Water  ____   -   -  Bridge above Crow Creek __

May 12. -_.-__-- Red Water ditch _....... | Red Water Valley at head. _

May 13.......-- -_._-do -.___ __----__. ._- ___._do -__----_-.-__--.----

August 13 _.». --__-do _--_.-..--_--.-_

October 28 ... _ _.-_.do .._.-_. ..-.._-   .- Bridge east of Belle Fourche

August IS-.-..- Belle Fourche power -_-_-do 
canal.

October 28 ..... _._..do -....-...-.-.-.... Red Water Valley

May 13-.----__- -_._-do __-_.__..__.-_--.. .....do

May 12- --.--.. _ False Bottom Creek

August 14------ Walter & McVey ditch .. Spearfish Valley

Do -__-.---_ Cook & Burns ditch _ _ -

August 15----.- Smith ditch -.__-._--_.__ _.__-do 

Do _--..__._ Walter & Schuler ditch

August 14...... Cook ditch _-._--__-_ -
August 29...... _.__-do .....-..-...-..-

August 15 -.__-. Eckles ditch. ----------

Do --------- Evans ditch ____.__.__-_ J____ _do _____.-_--__-__--_

August 29_._.._ -__..do ----_--.___-__.__- _-___do _-.____--_-_--__-__

Do _ - _ _. _ - - _ Concord ditch -_--__-____ _ _ _. _do .-__-__-_____-.-   _

Do _-_--_.-. Tindleys ditch..._.___-__ _ _.. _do -------------------

Do..-.-.... Spring Branch ditch..... _.. _ .do _--__-__-_--___-__-

Do   -__-__- Brown ditch ...--.--..-. _____do _-_--_.___.-___-___

August 36-...  SpringCreek--------- Hill City, S. Dak-_____-

June 9--------- .-_- -do -_.-....._-....... Waugh ranch ------------

November 2 .... -    do     _   _   -_--__-- Sink Hole (above) ____--__

Do.-_---._- . -. _ .do     ..  . -_      Sink Hole (below) _-.__-__
___________________________i_________________

Measurements on Crow Creek and Tongue Rivei*, 

Date. Hydrographer. Stream. Locality.

May 1.-..----.- F.M.Brown .... Crow Creek .... Radersburg--_  

May 25-.-.--... C.T. Prall....-  Harlem ditch-- 13 miles east of
Chinook.

May 28-........ W. B. Freeman _ _ Crow Creek   _ _ Radersburg

Do-..__.___ _._..do -__-_._._- .....do -__-__-._ __---do-__-_--._.
August SO...... J.H.Sloan-_.__. Crow Creek    .     do.     -----

August  ._---. E.G.Schnitger_- Tongue River   P.K.cabins 

September 26.-. J.H.Sloan ...... Crow Creek .... Radersburg.....
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Measurements of ditches and tributaries from Piney Creek,

Date

June 17 .___ ...

Jxme 20 ........

June 22 _.____._

June 25 ....._..

July 9._____ ___

Do.__. ....

August 9. _____

Do....... _

Hydrograplier.

R. G-. Schnitger _ _ _ _

____.do ............

____-do ............

...__do _........___

___._do ............

....-do ..._. ___ _

_____do ...... .....

_____do _____ _____

Dis­ 
charge.

Sec.-feet. 

6.6

20.8

16.1

27 4

37.2

14.5

12.6

12.7

Stream.

Meyers ditch.

Little Piney Creek. «

Piney Divide ditch.

Do.

Coffeen ditch.

Do.

Piney Divide ditch.

a Little Piney Creek empties into Piney a short distance below gaging station.

PLATTE RIVER BRAINAUE BASIN.

Platte River, one of the largest tributaries of the Missouri, is formed 
by the junction of North Platte and South Platte rivers in Lincoln 
County, Nebr., and flows east into Missouri River 18 miles south of 
Omaha, Nebr. The principal tributaries of the Platte in Nebraska 
are Elkhorn and Loup rivers. Elkhorii River rises in the northern 
part of Nebraska and flows southeast into the Platte about 35 miles 
above its mouth. North Loup, Middle Loup, and South Loup rivers, 
with their tributaries, drain north-central Nebraska and join Platte 
River near Columbus, Nebr.

North Platte River rises in northern Colorado, flows north into 
Wyoming, and then east into Nebraska. Sweetwater and Laramie 
rivers are its principal tributaries. The Sweetwater joins it from 
the west in south-central Wyoming. Laramie River rises in the 
northern part of Colorado and flows north into the North Platte in 
eastern Wyoming. The Little Laramie is a small tributary of Laramie 
River in southern Wyoming.

South Platte River rises in central Colorado, flows north, then east 
to its junction with North Platte River. Its tributaries are mostly 
small creeks. Big Thompson Creek joins it 8 miles south of Greeley, 
Colo. St. Vrain Creek joins it about 15 miles south of Greeley. Clear 
Creek joins it about 3 miles north of Denver, and Bear Creek 8 miles 
south of Denver. *>

The following list includes the stations in the Platte River drainage 
basin:

Platte River at Sotithbend, Nebr. 
Elkhorn River near Arlington, Nebr. 
Elkhorn River at Norfolk, Nebr. 
Lotip River at Columbus, Nebr. 
North Loup River near St. Paul, Nebr. 
Middle Loup River near St. Paul, Nebr.
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Platte River near Columbus, Nebr.
Platte River near Lexington, Nebr.
North Platte River at North Platte, Nebr.
North Platte River at Bridgeport, Nebr.
North Platte River near Mitchell, Nebr.
North Platte River at Guernsey, Wyo.
Laramie River at Uva, Wyo.
Little Laramie River at Haley's ranch, near Laramie, Wyo.
Little Laramie River near Hatton, Wyo.
Sweetwater River at Devils Gate, near Splitrock, Wyo
North Platte River at Saratoga, Wyo.
South Platte River at Bigspring, Nebr.
South Platte River near Julesburg, Colo.
Middle Crow Creek near Hecla, Wyo.
South Platte River at Kersey, Colo.
Cache la Poudre River near Greeley, Colo.
Big Thompson Creek near Arkins, Colo.
Handy ditch near Arkins, Colo.
St. Vrain Creek near Lyons, Colo.
Supply ditch at Lyons, Colo.
Clear Creek at Forkscreek, Colo.
South Platte River at Denver, Colo.
South Platte River at South Platte, Colo.

PLATTE RIVER AT SOUTHBEND, NEBR.

A tempera^ gage was established at this point March 25, 1903, by 
J. C. Stevens. A permanent gage was established April 21, 1903. It 
is located in the NE. i sec. 13, T. 12 N., R. 10 E. It is one-fourth 
mile north of the Burlington and Missouri River Railroad station 
at Southbend, Nebr. The gaging section is 1 mile above the Chi­ 
cago, Rock Island and Pacific Railroad bridge. The gage is an 
inclined yellow-pine rod set at an angle of 30° 26' to the horizontal 
and graduated to read directly to vertical half tenths. The rod is 
bolted at the water's edge to a large flat stone embedded in the bank. 
The upper end is fastened to the roots of a large elm tree by lag 
screws. During 1903 the observer was Mannie Bunker. It was 
expected to make discharge measurements from a footbridge, which, 
at the time of establishing the station, needed repairing. As these 
repairs have not been made, and as there is no other inexpensive 
means of making measurements, the station was discontinued Sep­ 
tember 30,1903. Discharge measurements can be made from the Bur­ 
lington and Missouri River Railroad bridge 10 miles upstream from 
the gage by adding the discharges of Salt, Wahoo, and Clear creeks, 
which empty into the river between the gage and the bridge. The 
channel is straight for 1,000 feet above and below the station. The 
water is never sluggish. The right bank is low and sandy and is not 
liable to overflow. The left bank is a rocky bluff, over 100 feet high 
and covered with timber. The bed is composed of shifting sand and 
gravel, free from vegetation. There is one channel at high stages 
and from three to ten channels at low stages. Bench mark No. 1 is
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a 6 by 6 by 24 inch stone set on end in the ground at a point just 
inside of the fence on the east side of the road leading to the bridge. 
It is 130 feet south of the south end of the bridge, 20 feet north of a 
clump of six willow trees, and 39 feet west of the second telephone pole 
south of the bridge, in the pasture to the east of the road. Its eleva­ 
tion is 7.59 feet above the zero of the gage. Bench mark No. 2 is the 
sill of the north window of the Burlington and Missouri River Rail­ 
road station. Its elevation is 10.47 feet above the zero of the gage. 
Bench mark No. 3 is the southeast corner of the southeast corner 
stone of the masonry abutment at the north end of the old bridge. 
Its elevation is 13.78 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

The following measurements were made by J. C. Stevens in 1903:

May 5: Gage height, 3.80 feet; discharge, 13,178 second-feet. 
"August 31: Gage height, 4.90 feet; discharge, 38.846 second-feet. 
« September 14: Gage height, 2.30 feet; discharge, 11.986 second-feet.

Mean daily gage height, in feet, of Platte River at Soutlibend, Nebr.,for 1903.

Day.

I....................... ____________ -.__.
2.. ._.-.__-__._-_____.___ __.._ .____-__.__-_
3___. _____________ _____-___..______._____.-.
4--....  --...._-.....--.----...-   ..--...
5.. _
6_____ ______________________________________
7...... .........--.........._ _____.__-_.____.
8______ ______________________________________
9______ ______________________________________

10____.___ __-.-______-__-..._-_.__.-_.-___.._.
11.............   -............._____........_
12
13..   . -   .   --...    .....--.........   .
14. ............... ..._.......   .___...   _
15-..    ..-  .    ......-..  .  .
^.......... ..................................
17......    -     .    -   ...   _   .
W.... ........................................
W....... .....................................
20--.  -             _         .   .
2!L.... ........................................
?&..... .......................................
23_-_. .....^...... ............................
"_t

26
26_. .._.-.         -...._ ......   ._  
^[....... .....................................
28.-.....--..--....-....    ......... .......
29
30.      - .         ..  ...._   .  . 
Si.-....--.. ................................

Mar.

::::::::

3.55
3.65
3.65
3.15
3.25
3.15
3.45

Apr.

-n

3.15
3.05
3.00
2.10
3.10
2.90
2.70
2.55
2.50
2.50
2.50
2 52
2.75
9 fin

3.45
2 50
2.55
2.55
2.55
2.55
3 60
2.60
9 AS

2.70
9 fiO

2.a5
2.a5
3.45
9 QP;

3.50

May.

3.40
3.25
3.25
3.45
3.80
3.55
3.35
3.25
3.15
3.15
3.85
4.70
4.65
4.45
4.15
4.10
3.40
3.15
3.40
3.50
3.60
3.95
4.05
4. go
4 50
5.40
5.15
5.40
5.60
6.55
6.60

Jtine.

6.50
5.95
5.70

.5.30
4.70
4.45
3.80
3.65
3.50
3.20
3.05
2.85
2.70
3.55
2.35
2.35
2.00
2.05
2.35
2.20
2.55
3.00
3.25
2.95
3.30
3.60
3.75
3.65
3*60

3.60

July.

3.15
2.90
2.85
3.05
5.00
4.40
4.00
3.65
3.15
3.65
2.75
2.55
2.35
2 35
2.15
2.15
3.05
3.55
3.70
3.45
2 25
2.90

 2.45
2.35
1.70
1.35
1 25
1.25
1.95
1.75
2.60

Aug.

2.55
5.50
4.55
4.35
3.85
3.45
3.25
2.90
2.45
2.25
1.95
2.00
1.95
4.00
3.60
3.60
3.15
2.75
2.50
2.20
2.20
1.90
1.80
1.70
1.45
1.75
2.30
5.55
5.45
5.15
4.90

Sept.

4.50
4.15
3.20
2.90
2.30
2.05
1.85
1.70
2.00
1-95
1.85
1.95
2 00
2.30
2 55
2.75
2.90
2 45
1.90
1.60
i <ai
1 40
1..35
1.15
1.05
1.05
1.05

.95
on

.90
( &)

a Consists of gagings of Platte River aud Salt, Wahoo, and Clear Creeks 10 miles above South- 
& Station discontinued.
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ELKHORN RIVER NEAR ARLINGTON, NEBR.

This station was established April 28, 1899, by Glenn E. Smith. It 
is located at the highway bridge 1 mile south of Arlington. The 
Northwestern Railroad bridge is just above the station. The original 
gage rod was fastened to cross-ties solidly embedded in the river 
bank. It consisted of a new oak stake 3 inches by 4 inches and 12 
feet long, located 200 feet downstream from the bridge, on the west 
bank. This rod was washed out May 10, 1899, and on May 29 a new 
gage, consisting of a 2 by 6 inch oak rod 16 feet long, was set on the 
same bank 25 feet farther upstream. The gage datum was not 
changed. High-water gage heights are determined by measuring 
down from a point on the bridge. During 1903 the observer has 
been Mike Hammang. Discharge measurements are made from the 
upstream side of the single span highway bridge. This bridge is 
oblique to the direction of the current. The upstream hand rail of 
the bridge is marked at intervals of 10 feet, and the initial point for 
soundings is the zero mark on the hand rail. The channel is straight 
for 500 feet above and for 300 feet below the station. When the rail­ 
road bridge was rebuilt in 1902 piles were left in the river bed at the 
bridge, which caused drift to collect at this point. This caused the 
channel at the highway bridge to scour, and the present irregular 
section causes eddies on both sides of the river for one-third of its 
width. The channel is 180 feet wide at ordinary stages, width of piers 
being deducted. Both banks are high and wooded, but overflow at 
high water. The velocity is rapid and poorly distributed. The bed is 
composed of sand and silt and is changeable. Bench mark No. 1 is a 
large spike driven in a piling 25 feet upstream from the gage. Its ele­ 
vation is 6.36 feet above the zero of the gage. Bench mark No. 2 is a 
large spike driven in a piling 20 feet back and 15 feet downstream from 
the gage. Its elevation is 9.12 feet above the zero of the gage. Bench 
mark No. 3 is a vertical spike driven into a small leaning tree 30 feet 
downstream from the gage. Its elevation is 7.43 feet above the zero 
of the gage. This station was discontinued November 21, 1903.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.
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Discharge measurements of ElJehorn River near Arlington, Nebr., in 1903.

Date.

April 10-__ ............. ...

May 15-.. ___ ..._
Do.....................

June 3 _ _______ _ _ _ _
June 22 ... . . __..__._
Jtdy 15....... ..............
August 29 . . . _ ____-.___.__
September 16_ ... ____ ...

Hydrographer.

  ..do _..     _...--   . 
... _.do ........_.............
.....do __________-__--__-----
.-...do _____   ____      --
.....do  -..    .......   -
.....do -   .   .---..   ..--
E. C. Murphy--.--.-----....

Gage 
height.

Feet. 

4.40

7.43
7.29

10.30
5.40
4.65

10.65
7.70

Discharge.

Second-feet. 

2,120

4,526
4,134
8,431
2,136
2,093
8,658
4,843

Mean daily gage height, in feet, of Elkhorn River near Arlington, Nebr., for 1903.

Day.

I....... _   .....___.-_. ..
Z....... ................ ...
3...........................
4  .....    ..__'_.. . ...
5.   ...........-.....-. ...
6....... ................ ...
7.    ......--..___..  
8...... .....................
9....... ......... . ________
10..........................
11.. ...........___...__..__._
12...........................
IS.-...........-    ...___.-
14..........................
15.......--..........    ....
16...........................
17...................... ....
18..................... ...
19... .___....____.._......__.
30....... ......______.__ ...
21--.  .. ....--    -.......
22
23
U.. .................... ....
25
86...........................
27.. ......... ........ ........
Z8....... ....................
39
30.-... ........ ..__.__.__-__
31.....--.............. .

Mar.

7.53
7.16
7.03
6.93
6.85
6.73
6.53

Apr.

6.11
5.87
5.70
5.48
5.36
5.08
4.87
4.71
4.50
4.40
4.38
4.40
4.50
4.37
4.10
3.91
3.76
3.60
3.45
3.37
3.31
3.30
3.18
3.13
3.05
3.93
3.80
3.83
3.88
3.13

May.

3.44
4.00
4.37
4.80
4.96
4.85

4.45
4.35
4.13
4.50
6.41
7.61
7.89
7.36
6.64
6.36
6.05
7.56
7.19
7.67
8.55
9.45
8.50
8.00
8.18
8.85
8.40
8.25
9.20

10.05

June.

10.25
10.40
10.33
10.05
9.76
9.47
9.37
9.25
9.17
9.05
8 64
8.15
7 84
7.48
7.03
6.38
5.84
5.50
5.33
5.30
5.19
5 40

5 17

5.43
5.97
5.68
5 40

5 99

^ nfi

4.87

July.

4.43
4.33
5.39
7.29
7.83
7.91
7. 07
6 25
5.85
5.60
5.33
5.12
4.93
4.64
4.30
5.46
7.31
6.98
6.61
6.55
4 86
4.35
4.05
3.80
3.55
3.38
3 "

3.25
3 24
3.16

Aug.

3.35
4.15
5.54
7.87
8.40
8.10
7.37
6 34

5.38
4.90
4.68
4.94
4.87
5.05
4.65
4.68
4 72
4.80
4.54
4.47
4 30
4.00
3.72
3.72

9 65
10.43
10.65
10.63
10.23

Sept.

9.93
9.30
8.18
7.50
6.98
6.52
5 96
5.42
5.10
4.94
4.85
5.20
6.00
6.42
7.62
7.68
7 12
6.06
5.52
5.38
5.15
t; nn
4 62
4.20
3.85
3.65
O AQ

3.32
3 23
3.20

Oct.

3.22
3.43
4.87
4.50
3.75
3.42
3.27
3.75
4.88
4.86
4.50
4.50
4.62
4.80
4.90
4.88
4.88
4.64
4.35
4.12
3.90
3.72
3 W

3.43
3.35
3.30
3.26
3.12
3.12
3.18
3.20

Nov.

3.15
3.28
3.50
3.86
4.10
3.96
3.78
3.60
3.55
3.44
3.43
3.34
3.23
3.25
3 22
3.30
3.00
1.70
1.87
3 20
2.54
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Rating table for Elkhorn River near Arlington, Neb r., from January 1 to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

0.4

.5

.6

.7

.8

.9

1.0

1.2
1.4

1.6

1.8

2.0

2.2
2.4

Discharge.

Second-feet.

238

256

276

298
'322

347

375

435

501

574

654

740

833

932

Gage 
height.

Feet.

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0

5.2

Discharge.

Second-feet.

1,037

1,147

1,260

1,380

1,500

1,620

1,745

1,875

2.015

2,155

2, 295

2,440

2,595

2, 755

Gage 
height.

Feet.

5.4

5.6

5.8

6.0

6.2

6.4

6.6

6.8

7.0

7. 2

7.4

7.6
f*/ Q 
i . 0

8.0

Discharge.

Second-feet.

2,915

3, 085

3,255

3,425

3,595

3,765

3.935

4,105

4,280

4,460

4,650

4,850

5, 055

5,265

Gage 
height.

Feet.

8.2

8.4

8.6

8.8

9.0

9.2

9.4

9.6

9.8

10.0

10.5

11.0

Discharge.

Second-feet.

5,480

5,700

5,930

6,170

6,410

6,670

6,930

7,200

7,490

7,790

8,590

9,390

This table was applied indirectly according to the method outlined in Nine­ 
teenth Ann. Rept. U. S. Geol. Survey, pt. 4, pp. 333 et seq.

Estimated monthly discharge of Elkhorn River near Arlington, Nebr., for 1903. 

[Drainage area, 5,980 square miles.]

Month.

March 25-31..... ...
April ,.   _   __  

May (no record 7th) - 
June _---.-

July.......   .....

August (no record 
26th) ............

September _ . . . . .

October . . _ _ . . ...

November 1-21 .....

Discharge in second-feet.

Maximum.

4,800 

3,510 

7,665 

8,510 

4, 650

8,670 

7,565 

2,515 

1,945

Minimum.

3,890 

1,064 

1,410 

1,945

1,178

1.290 

1,380 

1,320 

613

Mean.

4,255 

1,936 

4,027 

4,319 

3,516

3,567 

3,250

1,884 

1,399

Total in 
acre-feet.

59, 079 

115, 200 

239, 623 

256, 998 

154, 703

212, 251 

193,388 

115,843

58, 272

Run-off.

Second-feet 
per square 

mile.

0.712 

.324 

.673

.723 

.431

.596 

.543 

.315 

.234

Depth in 
inches.

0.185 

.361 

.751 

.806 

.485

.665 

.606 

.363 

.183
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ELKHORN RIVER AT NORFOLK, NEBR.

This station was established July 16, 1896, by O. V. P. Stout. The 
gage is located one-fourth mile downstream from the Thirteenth 
Street Bridge, from which discharge measurements are made. About 
3 miles below the station the North Fork of the Elkhorn empties into 
Elkhorn River. The gage is an inclined 2 by 4 inch oak rod 12 feet 
long, securely embedded in the left bank at an angle of 30° to the hori­ 
zontal. It is graduated to read directly to vertical half tenths of feet. 
During 1903 the gage was read once each day by Harold E. Taft. The 
Thirteenth Street Bridge consists of a single span resting on concrete 
tubular piers. The downstream edge of the floor of the bridge is 
marked at intervals of 10 feet and the initial point for soundings is the 
zero mark on the bridge floor. The channel is straight for 300 feet 
above and 200 feet below the station. It is 120 feet wide at ordi­ 
nary stages and 225 feet wide at high stages. The right bank is high, 
sandy, and wooded. The left bank is lower and liable to overflow at 
high stages. The bed is composed of sand and mud and is irregular 
in shape. Snags and brush obstruct the current, which is rapid and 
poorly distributed. The zero of the gage is 8.21 feet below a small 
spike driven horizontally into a tree, near the root, about 20 feet back 
and downstream from the gage and 3.96 feet below the head of a lag 
screw which is placed vertically in the horizontal trunk of a large 
living willow tree which overhangs the stream about 15 feet below 
the gage. Bench mark ISTo. 3 is a standard 4-foot iron pipe of the 
United States Geological Survey, located 35 feet west and 7 feet north 
of the top of the gage and 15.5 feet west of the ash tree on which 
is bench mark ISTo. 1. Its elevation is 10.70 feet above the zero of the 
gage. The station was discontinued November 21, 1903.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

" Discharge measurements of Elkhorn River at Norfolk, Nebr., in 1903.

Date.

May 25-....-..-.. ..........

August 26_. ______,. ________

September 18_ _._____-_._-._

Hydrographer .

J. C. Steveris. .--..--.--.-----
.....do .__. ......_......_..
.... .do ............ ....... ....
E.G. Murphy. _. ......... ....

Gage 
height.

Feet. 

3.97

3.69

3.13

2.37

Discharge.

Second-feet. 

1,167

1,193

784
389
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Mean daily gage height, in feet, of Elkhorn River at Norfolk, Nebr., for 1003.

Day.

1. _...-.. .....................................
2
3.. ...........................................
4.. ........................................... 
5....... ...................................... 
6.. ...........................................
7.-   ........................................
8..... ............ ............................
9.. ........ ....... ......................... ...

10.. ...........................................
11......... ....................................
12........ .....................................
13... ..........................................
14. ........................................ ....
15... ....................................... ...
16..-_. ....... .................................
n. ........................................ ....
18      --.    -   .   -.      _ ........
19.............................................
20   --   -    --.  - -  -      _  
21............................................. 
22.-------.-.--.------..-   ..................
23..-..-....  ................................
24.............................................
36
26................... ..........................
27.   ...... ...................................
28   -       -.-.      .   _ ...  _  
29..-.  --.  .--.-...-.----.. ...........
30   -    -   -   -    -   -   --   ...
31...... .-..    ........... ....... ...........

Mar.

7 00
8.30
7.50
i on
4 54
5.00
5.88
6.80
7.a5
7 71

6.12
1 87

5.85
5.82
5.80
5.86 
5.71
5.54
1 9O

5.09
4.97
4.76
4.50

Apr.

4.40
4.26
4.21
4.12 
4.01 
3.97
3.84
3.78
3.63
3.60
3.54
3.51
3.42
3.31
3.20
3.17
3.11 
3.04
2.94
2.91
2.81 
2 71
2.63
3.59
2 55
2.45
2 42
2.65
3.15
3.35

May.

3.54
3.81
3.73
3.65 
3.61 
3.52
3.31
3.32
3.30
5.66
5.11
5.08
4.38
3.95
3.97
4.07
4.31 
4.01
3.85
3.77
3.61 
3.61
3.73
3.95 
3.97
3.97
4.50
4.43
6.55
9.25
7 68

June.

6.69
6.46
6.94
6.76 
7.22 
7.15
6.98
6.49
6.26
5.89
5.58
5.18
4.88
4.53
4.21
4.05
3.84 
3.62
3.42
3.21
4.92 
4.43
4.21
3.51 
3.33
3.20
3.03
3.00
2.94
2.83

July.

3.32
3.01
3.33
7.80 
6.33 
4.21
3.84
3.32
3.16
2.81
2.63
2 21
2.32
2.51
2.37
2.43
4.45 
3.71
3.57
3.21
2.95
2.86
2 73
2.65 
2.54
2.61
2 72
2.83
2.89
2.97
2.99

Aug.

3.52
3.67
3.85
3.87 
3.65 
3.76
3.75
3.64
3.58
3.45
3.65
3.85
3.90
4.03
4.33
3.97
3.87 
3.72
3.75
3.80
3.91 
3.63
3.54
3.43 
3.43
3.62
3.83
5.00
4.38
4.13
3 94

Sept.

3.61
3.53
3.42
3.30 
3.23 
3.25
3.14
3.01
2.97
2.91
2.85
2 98
3.01
3.00
2 96
2.84
2.62 
2.42
2.38
2.27
2.18 
2.16
2.15
2.15 
2.13
2.10
1 98
1.85
1.78
1.61

Oct.

1.60
2.03
2.17
3.09 
2.04 
2.17
3.19
2.61
3.15
1.91
1.43
1.62
1.73
1.64
1.51
1.56
1.49 
1.47
1.47
1.47
1.43 
1.41
1.39
1.35 
1.31
1.29
1.36
1.34
1.37
1.33
1.30

Nov.

1.33
1.37
1.49
1.57 
1.89 
1.72
1.64
1.51
1.43
1.36
1.29
1.30
1.30
1.29
1.27
1.23

1.33

Rating table for Elkhorn River at Norfolk, Nebr., from January 1 to December
31, 1903.a

Gage 
height.

Feet.

0.8

1.0

1.2

1.4

1.6

1.8

3.0

Discharge.

Second-feet.

140

160

190

230

270

310

370

' Gage 
height.

Feet.

2.2

2.4

2.6

2.8

3.0

3.2

3.4

Discharge.

Second-feet.

430

490

570

665

765

865

965

Gage 
height.

Feet.

3.6

3.8
4.0

4. 2
4.4

4.6

4.8

Discharge.

Second-feet.

1,085

1,205

1,325

1,445

1,565

1,705

1,845

Gage 
height.

Feet.

5.0

5.2

5.4

5.6

5.8

6.0

Discharge.

Secon d-feet

1,985

2,135

2,300

2,480

2,660

2,840

a This table was applied indirectly according to the method outlined in Nineteenth Ann. Rept. 
U. S. Geol. Surv., pt. 4, pp. 333 et seq.
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Estimated monthly discharge of Elkhorn River at Norfolk, Nebr.,for 1903. 

[Drainage area, 2,474 square miles.]

Month.

March 9-31 .........

May _ _ ............

June _______________

July...............

September ______!__

October _ _ ______ _

November 1-16 «_ _ . .

Discharge in second-feet.

Maximum.

4,500 

1,500 

8,000 

3,860 

5,000 

1,920 

1,010 

710 

320

Minimum.

1,570 

430 

810 

720 

440 

940 

210 

180 

180

Mean.

2,707 

856 

1,610 

1,998 

1,007 

1,177 

539 

248 

229

Total in 
acre-feet.

123, 493 

50, 936 

98, 995 

118,889 

61,918 

72, 371 

32, 073 

15, 249 

7,267

Run-off. '

Second- 
feet pei- 
square 
mile.

1.094 

.346 

.651 

.808 

.407 

.476 

.218 

.100 

.093

Depth, in 
inches.

0.936 

.386 

.751 

.901 

.469 

.549 

.243 

.115 

.055

a Ice for days not included. 

I.OUP RIVEK AT COLUMBUS, NEBR.

Observations at this station were begun October 13, 1894. The sta­ 
tion was established by O. V. P. Stout. It is located about 75 yards 
above the Union Pacific Railroad bridge and about 6 miles above the 
mouth of the river. There is an island about 1,000 feet above the 
gaging section. The gage is a vertical rod 12 feet long bolted to a 
pile 160 feet above the railroad bridge. The observer is David J. 
Mowery. Discharge measurements are made by means of a f-inch 
cable and car. The cable is fastened to a large tree, and is supported 
by a post on the west bank. On the east bank it is anchored to a 
timber set in the ground. Distances from the initial point are marked 
in red paint on the cable. The initial point for soundings is the zero 
mark on the cable. The channel is straight for 1,000 feet above and 
300 feet below the cable. At a point 150 feet below the cable the cur­ 
rent is broken by old pilings and masonry piers of a railroad bridge. 
The section at the gage is broad and shallow, with rapid velocity and 
a shifting, sandy bed. The right bank is low, sandy, covered with 
willows and brush, and is liable to overflow at very high stages. The 
left bank is about 10 feet high and is not liable to overflow. The 
bench mark, is a standard 4-foot iron post of the Geological Survey, 
located 72 feet east of the gage. Its elevation is 13.27 feet above the 
zero of the gage. On account of the constantly changing cross sec­ 
tion a large number of discharge measurements are necessary to obtain 
the daily discharge with a fair degree of accuracy.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

IRR
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DiscJiarge measurements of Loup River at Cohimbus, Nebr., in 1903.

Date.

March 20 ..................
April 8.....------......--..
May 7 .........

June 27 ....................
July 10... ...........
July 17.--------.. ..........
August 1... .-_.._._. ......
August 18 ...._...... .
September 19 ....
September 29. ..............
October 30.. ....... ____-_. .
December 20 . . . . _

Hydrographer.

J. C. Stevens _-__---.._-_____
.....do .--.-..---.-.--.-----.
.....do   _        -   . 
-__.do -.---.-----.-.---..-.
.-...do _-....-.-..--- .._...
--.-.do ....................
____.do ......................
.....do ......................
.....do ......................
E. C. Murphy .__..-__._.____.
J.C. Stevens ----------------
  ..do ----------------------
.....do ......................

Gage 
height.

Feet. 

5.10

5.00
5.10
5 12

5.05

4.67
5.56
6.78
5.13
4.49
4.40
4.61
6.50

Discharge.

Second-feet.

6,074
3,905
3,409
3,432
2,799
3,022
5,022

14, 580
4,177
2,644
2,328
2,607
2,280

Mean daily gage height, in feet, of Loup River at Columbus, Nebr., for 1903.

Day.

1..... ............................ ....
2..   ...... ...........................
3......................................
4........... ......
5.....................
6........_...................
7..................... . .
8....
9.-..----.....-..  ........... . ...

10.. .............................. ...
11......................................
12............ ........
13............ ...........
14..............................
15...................................... 
16............................... .. ...
17 . .......... .................. ...
18..............-_........_....... ...
19.. ................................ .... 
20.- .-.............--.... ............
21  .--.._._.-... _._._..__._--__.. 
22..    .      .--.-- .
23.......................... __... ...
24....-.........   ....................
25... ...... .   ..      ._    ...-..... 
26                       
27
28.... ....................... ......    . 
29                 .    ....... 
30      _                    
31.                      

Mar.

"9.03

5.45
5.35
5.20 
5.20
5.25
5.22
5.25 
5.10
4.90 
4.78
4.80
4.90
4.80 
4.80 
4.80
4.85 
5.12 
5.15 
5.20

Apr.

5.00
4.90
5.10
5.00
5.00
4.95
5.00
5.00
<\ in
<\ '->n
<\ 91)

5.10
5.00
5.20
5.25 
5.10
5.10
<\ 9f\

5.20
(» w

5.30 
5.20
5.10
n i>n
5.10 
5.05 
>» fin
5.00 
5.00 
5.00

May.

5.20
5.20
5.20
5.20
5.10
5.10
5.10
5.15
5.15
5.15
5.40
5.90
5 75
5.50
5.25 
5.25
5.25
5.10
5.10
A. Qt\

5.00 
5.10
5.15
<\ fJi

5.40 
5.35 
5.15
5.40 
5.65 
5.70 
5.80

June.

5.80
5.60
5.50
5.45
5.40
5.30
5.30
5.30
5.30
5.35
5.12
5.00
4.95
4.85
4.85 
4.85
4.85
4.75
4.70 
4.70
4.70 
4.80
4 80
4.80
4.95 
5.00 
5.05
5.05 
5.00 
4.95

July.

5.00
4.80
4.90
7.00
6.60
5.65
5.00
4.95
4.70
4.70
4.70
4 50
4.50
4 55
5.55 
5.95
5.56
5.25
5.10 
5.05
4.90 
4.80
4.70
4.60
4.60 
4.60 
4.60
4.60 
4.70 
5.60 
5.40

Aug.

6.72
6.60
5.60
5.30
5.00
4.90
4.80
4.70
4.70
4.70
4.90
5.10
5.60
6.40
6.00 
5.10
5.15
5.00
4.90 
4.70
4.60 
4.50
4.50
4 50
4.60 
4.80 
7.20
6.80 
5.80 
5.50 
5.00

Sept.

4.90
4.80
4.70
4.60
4.50
4.50
4.90
4.80
4.70
4.70
4.75
4.75
4.75
4.90
4.80 
4.70
4.60
4.50
4.53 
4.50
4.50 
4.40
4.40
4.40
4.40 
4.40 
4.40
4.40 
4.40 
4.40

Oct.

4.40
4.45
4.45
4.50
4.50
4.55
4.55
4.55
4.50
4.50
4.60
4.60
4.75
4.95
4.90 
4.80
4.80
4.70
4.75 
4.75
4.70 
4.70
4.70
4.68
4.65 
4.65 
4.63
4.62 
4.65 
4.61 
4.60

Nov.

4.60
4.60
4.70
4.70
4.70
4.70
4.70
4.70
4.70
4.65
4.65
4.65
4.65
4.70
4.70 
4.80
5.00
5.30
5.30 
5.30
5.40 
5.45
5.45
5.40
5.50 
5.15 
5.00
4.90 
4.60 
4.70

Dec.

4.95
4.95
5.00
5.00
4.95

......

----- -

Backwater from ice gorge.
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Rating table for Loup River at Columbus, Nebr.,from January 1 to December 31,
1903.a

Gage 
height.

Feet.

3.8

3.9

4.0

4.1

4.2

4.3

4.4

4.5

Discharge.

Second-feet.

1,140

1,180

1,220

1,300

1,400

1,510

1,660

1,820

Gage 
height.

Feet.

4.6

4.7

4.8

4.9

5.0

5.1

5.2

5.3

Discharge.

Second-feet.

2,040

2,260

2,500

2,740

3,000

3, 260

3, 550

3,890

Gage 
height.

Feet.

5.4

5.5

5.6

5. 7

5.8

5.9

6.0

6.1

Discharge.

Second-feet.

4,300

4,740

5,180

5,620

6,060

6,500

7,050

7,800

Gage 
height.

Feet.

6.2

6.3

6.4

6.6

6.8

7.0

Discharge.

Second-feet.

8,750

9,750

10, 750

12, 750

14, 750

16, 750

« This table was applied indirectly according to the method outlined in Nineteenth Ann. 
Kept. U. S. Geol. Surv., pt. 4, p. 333 et seq.

Estimated monthly discharge of Loup River at Columbus, Nebr., for 1903, 
[Drainage area, 13,542 square miles.]

Month.

March 13-31 « ....--

May .........
June ............. .
July (4th missing) - .

October _______---..
November 1-28

Discharge in second-feet.

Maximum.

8,250 

4,740 

6,500 

6,060 

12,750 

20, 000 

3, 550 

3,710 

5,840

Minimum.

4,090 

3,400 

2,870 

2,150 

2,040 

2,260 

2,380 

2,380 

2,620

Mean.

5, 554 

4.027 

4,085 

3,188 

3,549 

5,373 

2,763 

2,796 

3, 665

Total in 
acre-feet.

209, 308 

239, 623 

251, 177 

189, 699 

211, 180 

330, 373 

164,410 

171,919 

203, 544

Run-off.

Second-feet 
per square 

mile.

0.410 

.297 

.301 

.235 

.262 

.397 

.204 

.206 

.271

Depth in 
inches.

0.290 

.331 

.347 

.262 

.292 

.458 

.228 

.237 

.282"

« Bod washed out March 8-13 by back water from ice gorge. 

NORTH LOUP RIVER NEAR ST. PAUL, NEBR.

This station was established May 5, 1895, by O. V. P. Stout. The 
original station was located at an old bridge about 800 feet above the 
present station. The present station was established April 15, 1903, 
by J. C. Stevens. It is located in sec. 22, T. 15 N., R. 10 W. of 
the sixth principal meridian. The gage consists of a 4 by 4 inch 
yellow-pine rod 14 feet long, fastened to two 4-foot upright posts at 
an angle of 32° 57' to the horizontal, and graduated to read directly 
to vertical half tenths. The lower end of the rod is driven firmly 
into the bed of the stream. The gage is located on the right bank 
about one-half mile below the highway bridge. It is read once each 
day by C. Schack. Discharge measurements are made from the new 
highway bridge 3 miles north of St. Paul. The bridge consists of six
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100-foot spans, resting on tubular concrete piers. The upstream hand 
rail is marked at intervals of 10 feet, and the initial point for sound­ 
ings is the zero mark over the center of the first pier on the right 
bank. The channel is straight for 500 feet above and 1,000 feet below 
the station. The water is never sluggish. Both banks are covered 
with willows and trees and are not liable to overflow. The bed of 
the stream is of shifting sand free from vegetation. The channel 
is 250 feet wide at ordinary stages. The direction of the current at 
the bridge is variable, sometimes making an angle of 45° with the 
bridge. Bench mark ISTo. 1 is the sill of the north window of the brick 
house belonging to C. Schack. Its elevation is 44.90 feet above the 
zero of the gage. Bench mark No. 2 is a notch cut in an ash tree 30 
feet south of the gage rod. Its elevation is 6.47 feet above the zero of 
the gage. This station was discontinued November 30, 1903.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge measurements of North Loup River near St. Paid, Nebr., in 1903.

Date. .

May 14..... ................
June 2 _-._- --.- -__.
July 16-. __________________

September 19 __________ ..._

Hy dr ographer .

.. --do .......... .-.-.-.--__

... -do ....._........... -__.

do _ - -

G-agre 
height.

Feet. 

1.44

1.70

1.94

1.65

1.44

1.49

1.60

Discharge.

Second-feet. 

1,043

1,223

1,845
1,017

961

807
1,785

Mean daily gage height, in feet, of North Loup River near St. Paul, Nebr., for 1903.

Day.

1. --....-....--------------.--------..-.... 
2.. ................ ...........................
Z..... ........................................
4_ .............. ......  ....................
^................... ..........................
Q.. ........................................ ..
1. ................................ ....
8... ....................................... .
9.. ...... ... -.. ........................... .

~V\... ................. .........................
II.......-  ........ ....     ...-..._   . ....
^S,. ............ ................................
IS.. ........................................ ...
U... ..........................................
15.. ...........................................
16   _   --       ._-.   -    ._-...
17..........--.-.,... .........................

Apr.

......

1 46
1.45
1.45

May.

1.60 
1.70
1.65
1.65
1.60
1.65
1.65
1.65
1.65
2.43
1.95
1.90
1.80
1.70
1.70
1.70
1.70

June.

1.85 
1.90
1.85
1.80
1.80
1.75
1.75
1.70
1.70
1.70
1.70
1.65
1.65
1.65
1 60
1.55
1.55

July.

1.50 
1.45
3.50
1.90
1.75
1.55
1.45
1.40
1.35
1.35
1 40
1.45
1.40
1.85
1.65
1.65
1.65

Aug.

2.55
2.00
CO
00
(a)

00
(a)

(a)

00
(a)

1.45

1.50

1 85

1.65
1.50
1.45
1.45

Sept.

1.45 
1.40
1.30
1.35
1 40
1.60
1.50
1 BO
1.55
1.50
1 50
1.60
1.50
1.50
1 55
1.55
1 45

Oct.

1.40 
1.45
1.60
1.40
1.45
1.45
1.80
1.56
1.50
1.40
1.50
1.50
1.55
1.65
1.60
1.55
1.45

Nov.

1.60 
1.65
1.60
1.60
1.55
1.50
1.45
1.60
1.65
1.65
1 60
1.60
1.55
1.55
1.60
1.55
.70

Dec.

1.30 
1.25
1.40
1.30

a Sand on gage rod.
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Mean daily gage height, in feet, of North Loup River, etc. Continued.

Bay.

18......--..----.-............--.............
19..-   --.  --- -    -...-    ----.  
^d.. ...........................................
^... ................................ ..........
oo

°3

^A:..... ........................................

^..... ........................................

S&..... ........................................

^l. ...... ................................... ...

2S..... ............................ ...........
2».. ...........................................
^d.... .........................................
31.-.   --   ----   -   --    -      --.

Apr.

1.50
1.55
1.55
1.55
1.60
1 60
1.60
1.65
1.55
1.50
1.60
1.90
1.65

May.

1.65
1.65
1.60
1.55
1.55
1.85
1.60
1.60
1.80
l.TO
1.60
1.80
2.00
1 OS

June.

1.50
1.55
1.50
1.55
1.60
1.60
1 60
1.65
1.65
1.55
1.50
1.50
1.45

July.

1.60
1.75
1.60
1.70
1.60
1 SS

1.50
1.50
1.45
1.45
1.40
2.68
......

Aug.

1.50
1.40
1.50
1.40
1.35
1.35
2.50
2.10
2.65
1.90
1.60
1.50
1.50
1.48

Sept.

1.50
1.50
1.55
1.45
1.40
1.40
1.35
1,35
1.35
1.30
1.35
1.40
1.50

Oct.

1.40
1.45
1.45
1.45
1.50
1.50
1.50
1.55
1.50
1.55
1.60
1.55
1.55
1.60

Nov.

0.80
1.05
1.30
1.70
1.80
1.85
1.60
1.55
1.55
1.50
1.60
1.35
1.35

Dec.

-..--.
------
.--_..
......

......

......

......

......

Bating table for North Loup River near St. Paul, Nebr., from January 1 to
December 31, 1903.

Gage 
height.

Feet.

1.0

1.1

1.2

1.3

1.4

Discharge.

Second-feet.

430

500

540

610

700

Gage 
height.

Feet.

1.5

1.6

1.7

1.8

1.9

Discharge.

Second-feet.

810

980

1,180

1,420

1,700

Gage 
height.

Feet.

2.0

2.1

2 2

2.3

2.4

Discharge.

Second-feet.

1,980

2,270

2,570

2,890

3,220

Gage 
height.

Feet.

2.5

2.6

2.7

Discharge.

Second-feet.

3,560

3,900

4,240

______

This table was applied indirectly, according to the method outlined in Nineteenth 
Ann. Rept. U. S. Geol. Survey, pt. 4, p. 323.

Estimated monthly discharge of North Loup River near St. Paul, Nebr., for 1908. 
[Drainage area, 4,024 square miles.]

Month.

April 15-30... ......
May « _ . __.....-
June .. .. ... -..-
July 1-29&. ...... ...
August 1-2 and 11- 

316...............

October ......

Discharge in second-feet.

Maximum.

1,980 

1,980 

1,700 

4,500

4,410 

1,180 

1,560 

2,270

Minimum.

1,070 
890 

750 
650

810 

610 

700 
400

Mean.

1,273 

1,276 

1,089 

1,170

1,631 

835 

997 

1,316

Total in 
acre-feet.

40, 399 

75, 927 

64, 800 

67, 299

74,406 

49, 686 

61,303

78,307

Run-off.

Second-feet 
per square 

mile.

0.316 

.317 

.271 

.291

.405 

.208 

.248 

.327

Depth in 
inches.

0.188 

.354 

.302 

.314

.346 

.232 

.286 

.365

a Discharge for May 10 missing. & Sand at gage rod on days not included.
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MIDDLE LOUP RIVER NEAR ST. PAUL, NEBR.

This station was originally established May 5, 1895, by Glenn E. 
Smith. The present gage was installed April 1(3,1903, by J. C. Stevens. 
The station is located in sec. 10, T. 14 N"., R. 10 W., at a railroad and 
highway bridge which is crossed by the Union Pacific Railroad 1 mile 
south of St. Paul. The gage consists of a 2 by 6 inch vertical pine 
rod 8 feet long spiked to the last piling downstream in the south row 
of the bent next to the south abutment. The gage can be read from 
the bridge. Discharge measurements are made from the upstream 
side of the railroad highway bridge, the hand rail of which is marked 
at intervals of 10 feet. The initial point for soundings is the zero 
mark on the hand rail over the south abutment. The channel bends 
to the south about 50 feet above the bridge and is straight for 1,000 
feet below. It has a width of 740 feet between bridge abutments, 
broken by 5 piers and several rows of short piles of an old bridge. 
The section is broad and shallow, with a rapid velocity and shifting, 
sandy bed. Both banks are wooded and are not liable to overflow. 
Bench mark No. 1 is the top of the piling to which the gage rod is 
fastened. Its elevation is 8.15 feet above the zero of the gage. Bench 
mark No. 2 is a standard 4-foot United States Geological Survey iron 
post located 60 feet south of the south end of the bridge and 100 feet 
east of the end of the downstream hand rail. Its elevation is 7.54 feet 
above the zero of the gage. This station was discontinued November 
21, 1903.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge measurements of Middle Loup River near St. Paid, Nebr., in 1903.

Date.

April 7---....... ------ -----
April 16.... ................
May 14.. ...................

July 16... ..................

Hydrographer.

do . -. .-

___..do ......................
.....do ......................
_._-.do ........_....... ....
-.-..do ......................
E. C. Murphy.. --...-.....-..

Gage 
height.

Feet.

2.43

2.30

2.75
2.67
2.68
2 41

  Discharge.

Second-feet. 

2,184

1,364

1,764
2 772

1,724
1,761
1,170
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Mean daily gage height, in feet, of Middle Loup River near St. Paul, Nebr., for 1903.

Day.

I....     .  .    .   ..----  
2
3....... ............................

6. -.. ... -------------------------
7     --    --   --    
8. .. -   .--- -----   ------
q

10.   --  -    -   -  -     
11.  _ .-..  -.---- 
12.............  ........... ........
13....... ...........................
U... -----------------------------
IK

16. -------   ----------------
17..---..  ....... . .-.....---...
18..   ............. .-.   -...... 
IS..---..-..--.---  --------------
80-             -    -   -   -  
81
33.-  -------------------------
23
^A.. .................................
91

26... .............................. ..
37. ..................................
38....-------  -   .....--... . 
29  .......... - .. .-   ..... 
30..   -   ......  ..   .      
31.-   ....... . -.........-    . 

Apr.

3.55
3.37
3.37
3.40
3.58
2.70
3.51
3.50
2.50
3.50
3.50
3.40
3 42
2.69
3.58

May.

3.56
3.55
3.55
3.48
3.48
2.50
3.50
3.55
2.48
2.45
3.80
3.74
2.64
3.30
3.15
3.35
2.35
3.35
3.50

" 2.40
3.55
3.40
3.90
3 87
3.75
3.85
3.97
3.70
3.04
3.93
3.30

June.

3.85
3.80
2.70
3.60
3.70
2.60
3.65
3.63
3.60
3.55
3.55
3.55
3.50
3.50
2.50
3.55
3.55
2.50
3.50
2.50
3.45
3.58
3.50
2 73
2.98
2 80
3.75
2.65
2.65
3.65

\Tuly.

3.55
2.55
2.90
3.88
3.05
2.70
2.55
2.45
2.40
2.45
2.45
2.35
2.35
2.72
2.77
2.65
2.75
2.65
2.55
2.55
2.45
3.40
3.40
2.40
3.35
3.30
3.30
2.30
2.45
3 77
2.70

Aug.

3.50
3.50
3.00
2.65
2.45
2.30
2.20
2.20
2.45
2.40
2.65
2.83
3.15
3.87
2.70
2.75
2.95
2.60
2.70
2.50
2.40
2.40
2.40
2.40
3.35
3.75
3.85
3.60
3.20
2.90
2.55

Sept.

2.50
2.40
3.40
3.40
3.40
2.50
2.40
2.50
2.50
2.55
2.50
2.40
2.55
2.60
2.55
2.50
2.50
2.50
2.45
2.40
2.40
2.40
2.45
2.45
2.40
2.40
2.45
2.40
2.45
2.45

Oct.

2.40
2.53
2.45
2.50
2.55
2.60
2.60
2.60
2.50
2.40
2.25
2.25
2.65
2.50
2.45
2.40
2.30
2.35
2.25
2.20
2.20
2.20
2.20
2.20
2 25
2.25
2.30
2 20
2.20
2.25
2.25

Nov.

2.35
2.55
2.55
2.30
2.25
3 20
2.20
2.20
2.20
g.20
2.20
2.20
2.25
2.25
2 20
2.30
2.30
1.70
1.90
2.00
2.10

Rating table for Middle Loup River near St. Paul, Nebr., from January 1 to Decent
ber 31, 1903.

Gage 
height.

Feet.

1.7

1.8

1.9

2.0

2.1

2.2

Discharge.

Second-feet.

845

855

870

890

930

1,000

Gage 
height.

Feet.

2.3
2.4

2.5
2.6

2.7
2.8

Discharge.

Second-feet.

1,100

1,250

1,430

1,670

1,970

2,700

Gage 
height.

Feet.

2.9
3.0

3.1

3.2

3.3

3.4

Discharge.

Second-feet.

3,500
4,300

5,100

5,900

6,700

7,500

Gage 
height.

Feet.

3.5
3.6

3.7
3.8

3.9

4.0

Discharge.

Second-feet.

8,300

9,100

10,000

11,000

12, 000

13,000

This table was applied indirectly according to the method outlined in Nine­ 
teenth Ann. Kept. U. S. Geol. Survey, pt. 4, p. 323.
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Estimated monthly discharge of Middle Loup River near St. Paul, Nebr.,for 1903. 

[Drainage area, 6,849 square miles.]

Month.

April 16-30___ ......

May _-._.__________

June ..___-- . _ _ _

July...............

August ____________

September _ _ __

October ____________

November 1-21

Discharge in second-feet.

Maximum.

3,150 

13, 400 

4,950 

12, 000 

11,500 

1,670 

1,820 

1,550

Minimum.

1,160 

1,250 

1,340 

1,100 

1,000 

1,160 

1,000 

845

Mean.

1,719 

3,209 

1,938 

2,028 

3,365 

1,330 

1,234 

1,059

Total in 
acre-feet.

51,144 

197, 314 

115,319 

124, 697 

206, 906 

79, 141 

75, 876 

44, 110

Run-off.

Second-feet 
per square 

mile.

0. 251 

.469 

.283 

.296 

.491 

.194 

.180 

.155

Depth in 
inches.

0.140 

.541 

.316 

.341 

.566 

.216 

.208 

.121

PLATTE RIVER NEAR COLUMBUS, NEBR.

This station was established June 4, 1895, by O. V. P. Stout, at the 
Meridian Bridge, 2 miles south of Columbus, jSTebr. The gage is an 
inclined oak timber, fastened to cross-ties embedded in the left bank 
about 75 feet upstream from Meridian Bridge on the main channel. 
The rod is graduated to read directly to vertical half-tenths of feet. 
The river at this point flows in three channels, known as the main, 
middle, and south channels, having widths of 1,940 feet, 320 feet, and 
75 feet, respectively. Each channel is spanned by a pile bridge, from 
the upstream side of which discharge measurements are made. The 
main channel is crossed b}^ the Meridian Bridge, which consists of 
sixty-five 30-foot spans and above which the only gage rod is located. 
The middle channel bridge consists of sixteen 20-foot spans, and is 
located 1-J miles south of the Meridian Bridge. The south channel is 
spanned by a pile hridge about 80 feet long, located one-eighth mile 
south of the middle channel bridge. Discharge measurements are 
made from the upstream side of all three bridges, whose hand rails are 
marked at intervals of 10 or 20 feet. The initial point for soundings is 
the zero mark on the upstream hand rail at the north end of the main 
channel bridge, and at the south ends of the middle and south chan­ 
nel bridges. Above the bridges the channels are straight for 5,000 
feet in the main channel, 200 feet in the middle channel, and 100 feet 
in the south channel. Below the bridges the channels are straight 
for 3,000 feet in the main channel, 300 feet in the middle channel, 
and 500 feet in the south channel. The sections are broad and shal­ 
low, with rapid velocity and shifting, sandy bed. At low stages the 
river flows in many shallow channels, so that the measurement of the 
discharge is mainly a matter of estimation. The bed is so changeable 
that the daily discharges are not proportional to the corresponding



HOYT.] PLATTE EIVER DB All* AGE BASIN. 153

gage heights. The river is usually dry from August 15 to October 15. 
The bench mark is a standard iron post of the Geological Survey, 
located 44.5 feet east of the gage, 60 feet north of the north end of 
the north bridge truss, and 10 feet west of a cottonwood tree 6 inches 
in diameter. Its elevation is 7.06 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge measurements of Platte River near Columbus, Nebr., in 1903.

Date.

Aprils.....................
May 7 --,--_----------____--
June 11 ____________________
June 27 ____________________
July 10._________ ...........
July 17.. ...................
August 1 _ _ _ _ _____ ______
August 18 _----______-._____

October 30 _________________

Hydrographer .

J. C. Stevens.--- ...---.---.-
.....do _____._..   .   ___  
____.do ______________________
-...do --.--_--..   ----. 
____.do _.-__________---____--
____.do ......................
____.do   _......__...._-   
.....do ______________________
.   .do .........-....-..---..
_.__-do -___..____.__--.__.___

Gage 
height.

Feet. 

3.28

3.54

3.55

4.64

3.96

4.10

3.87

3.62

2.00

2.82

Discharge.

Second-feet. 

5,912

5,420
4,934

13, 133
7,198
7,524
5,864
2,898

126
878

Mean daily gage height, in feet, of Platte River near Columbus, Nebr., for 1903.

Day.

\................. .....................
2.. ............... ....................
S........ ..............................
4___.__ -.   .... _         _. 
5   .      __-   .-    ._.    .
6.................. .... .. . ......
7.... ................................ ..
S............ ..........................
9........ ........................ ......

10.... ............ .'.. ..... ...........
11.................................... 
12... .................................. . 
13        -  .    .   --.   ..
14                -    .   _   ..
15          .        .    .  ..
16..-   ...... - ...... ............ ....
17.   .................. ..  ....... 
18.-   ................................
19   .................................
20.  .... ....... .......................
21....... ...............................
22
23    ....................... ........ 
34......................................

Mar.

4.11

......

3.80
3.85
3.85
3.95
3.90
4.00
4.10
3.80
3.85
s.ro

Apr.

3.55
3:40
3.30
3.35
3.20
3.85
3.90
3.00
3.10
3.20
3.00 
2.65 
2.55
2.50
2.90
3.10
3.10
3.05
3.20
3.20
3.35
3.25
3.35 
3.05

May.

3.70
3.45
4.00
3.90
3.90
3.80
3.55
3.75
4.10
4.10
4.85 
4.60 
4.68
4.40
4.35
4.15
4.10
3.85
3.55
3.25
3.10
3.20
3.25 
3.30

June.

5.00
4.75
4.65
4.45
4 25
4.10
3.90
3.70
3.60
3.55
3.55 
3.45 
3.40
3.35
3.60
3.60
3.70
3.75
3.80
3.85
4.05
4.20
4.15 
4.15

July.

3.75
3.70
3.70
4.00
4.60
4.65
4.40
4.10
4.00
3.96
3.96 
3.70 
3.65
3.65
3.60
3.60
4.13
4.10
4.05
4 00
3.85
3.70
3.65 
3.50

Aug.

3.94
3.95
3.95
3.95
3.80
3.70
3.50
3.40
3.41
3.10
3.00 
3.10 
3.35
3.40
3.80
3.45
3.65
3.60
3.60
3.55
3.40
3.20
3.10 
3.10

Sept.

4^00
4.10
4.00
3.90
3.60
3.40
3.00
2.95
2.90
2.80
2.80 
2.80 
2.90
3.00
2.90
2.80
2.75
2.75
2 72
2.50
2.30
2 20
2.10 
2.10

Oct.

2.00
2.10
2.10
2.10
2.10
3.10
2.15
2.15
2.20
2.20
2.30 
2.30 
2.35
3.40
2.50
2.70
2.75
2 85
2,80
2.80
2.85
2.85
2.85 
2.85

Nov.

3.10
3.20
3.30
3.30
3.31
3.35
3.40
3.40
3.30
3.30
3.25 
3.20 
3.00
2.90
2.90
2.90
2.80
2.70
2.60
2.55
2.55
2.60
2.60 
2.70

Dec.

3.10
3.10
3.20
3.20
3.20

------

......
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Mean daily gage height, in feet, of Platte River, etc. Continued.

Day.

26
°7

28..-. -__--.-.._-----..._-.-_---....__-
°9

30....--- ............................. ._
31...--------------------------------...

Mar.

3.65
3.55
3.50

3.45
3.50
3.80
3.55

Apr.

3.05
3.05
3.10
3.00
3.00
3.40

May.

3.80
4.00

4.10
4.25
4.55
4.75
5.00

June.

4.30
4.50
4.66
4.45
4.20
4.00

July.

3.30
3 20

3.20
3.20
3.10
3.20
3.30

Aug.

3.20
3.40

3.80
3.90
4.20
4.20
4.00

Sept.

2.00

2.00
2.00
2.00
2.00
2.00

Oct.

2.82
2.80
2.80
2.80
2.80
2.83
2.80

Nov.

2.85
2.90
2.95
3.00
3.00
3.05

Dec.

Rating table for Platte River near Columbus, Nebr., from January 1 to December
31, 1903.a

Gage 
height.

Feet.

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

Discharge.

Second-feet.

190

220

250

285

340

400

475

555

635

725

Gage 
height.

Feet.

2.0

2. 1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Discharge.

Second-feet.

820

930

1,040

1,155

1,285

1,415

1,680

1,980

2,320

2,700

Gage 
height.

Feet.

3.0

3.1

3.2
3.3

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

3,100

3, 500

4,000

4,500

5, 000

5,500

6,050

6,700

7,400

8,200

Gage 
height.

Feet.

4.0

4.2

4.4

4.6

4.8

5.0

5 2

5.4

5.5

Discharge.

Second-feet.

9,150

11,250

13, 550

16, 400

19, 700

23, 700

28, 400

33, 700

36, 500

a This table was applied indirectly, according to the method outlined in Nineteenth Ann. Eept. 
U. S. Geol. Survey, pt. 4, p. 333 et seq.

Estimated monthly discharge of Platte River near Columbus, Nebr., for 1903 

[Drainage area, 56,867 square miles.]

Month.

March 15-31«- ......
April ..............

July..... _.----_..
August . . .........
September ......

November ---------

Discharge in second-feet.

Maximum.

13, 550 

7,800 

21,600 

21,600 

13, 550 

6,375 

4,750 

1,095 
3,100

Minimum.

7,050 

1,980 

3,300 

4,000 

2,320 

1,350 

190 

190 

1,095

Mean.

9,652 

4,339 

9,159 

8,816 

5, 847 

3,507 

1,175 

613 

1,926

Total in 
acre-feet.

325, 456 

258, 188 

563, 165 

524, 588 

359, 518 

215, 637 

69, 917 

37, 692 
114, 605

Run-off.

Second-feet 
per square 

mile.

0.170 

.076 

.161 

.155 

.103 

.062 

.021 

.011 

.034

Depth in 
inches.

0.107 

.085 

.186 

.173 

.119 

.071 

.023 

.013 

..038

« Frozen for days not included.
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PLATTE RIVEE NEAE LEXINGTON, NEBE.

This station was established April 2, 1902, by H. O. Smith. It is 
located in sec. 20, T. 9 N., R. 21 W., at the highway bridge 3 miles 
south of Lexington, Nebr. The boxed wire gage is fastened to the 
upstream hand rail of the bridge, about 50 feet from the north end. 
The marker is the end of the ring on the wire, 15.04 feet from the end 
of the weight. The gage is read once each day by Charles J. Free­ 
man. Discharge measurements are made from the upstream side of 
the highway bridge, which consists of one hundred and eighty-seven 
20-foot spans supported by pile piers. A second smaller channel, 
about one-fourth mile south, is measured from a similar pile bridge 
having a total span of 60 feet. The upstream hand rail at the main 
bridge is marked at 20-foot intervals. The initial point for soundings 
is the zero mark on the hand rail. The channel is straight for 1 mile 
above and below the station. The section is broad and shallow, with 
a rapid velocity and shifting, sandy bed. At low stages the river 
flows in as many as 40 channels of varying widths and depths. It is 
impossible to measure the discharge at such stages with a fair degree 
of accuracy. The river usually goes dry in August. Both banks are 
low, but are not subject to overflow. Bench mark No. 1 is a hub on 
the west side of the bridge approach. Its elevation is 6.25 feet above 
gage datum and 2,392 feet above sea level. Bench mark No. 2 is 
the top of the east end of the first cap at the north end of the bridge. 
Its elevation is 7.66 feet above gage datum.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge measurements of Platte River near Lexington^ Nebr., in 1908.

Date.

May 8. ....... ..............

June 12 ...... .... .... ...

June 28 .___................

July9. .......... ...........

July 38... ..................

September 30. ..............

November \.... ............

Hydrographer.

.....do .....................

...._do .._................._.

....-do ......................

.....do ......................

...._do ......................
W. C.Sturdevant. ...........
J. C. Stevens- ----------------
.....do ......................

Gage 
height.

Feet. 

3.35

3.36

3.62

3.25

2.77

3.88

2.60

2.52

2.80

Discharge.

Second-feet. 

7,437

4,749
9,645
5,188
2,075
1,340

296

350
1,318
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Mean daily gage height, infect, of Platte River near Lexington, Nebr.,for 1903.

Day.

1... ......................
2
3.-.....--.--.......-.....
4-.-...... ................
5-.-.. ............. .......
6..............-....!.-..
7  -.-.-..   --- --- ...
8.........................
9..... --.......-._._......

10...  .-..-. .------
11..-..........--....--....
12.........................
13.--.....-...-.-..........
14.........................
15---.-... ... ..............
16.........................
17..   ..--.....-.. ........
18..... .............. ......
19.........................
20.. ..................... ..
21.......................
22---....--..-.--.....-..-.
23.. ................... ....
34..:... ....... ........ ....
25. ---._. -_..-  _.-_..__
2&..... ....................
2fil....... ..................
28.........................
29   ....................
30...... ...................
31....... ..................

Jan.

3.05
3.00
3.15
3.20
3.20
3.25
3.15
3.25
3.35
3.35
3.40
3.40
3.50
3.50
3.45
3.50
3.50
3.55
3.60
3.60
3.65
3.65
3.70
3.65
3.65
3.60
3.65
3.70
3.75
3.75
3.70

Feb.

3.80
3.80
3.75
3.65

3.75
3. TO
3.65
3.65
3.65
3.70
3.75
3.75
3.80
3.80
3.80
3.80
3.85
3.80
3.80
3.80
3.80
3.85
3.a5
3.90
3.95
3.90
3.95
......

Mar.

4.00
4.00
4 00
4.05
4.05
4 05
4.10
4.15
4.30
4.55
4.65
4.65
4.75
3.80
4.90
4.80
4.20
4.50
4.10
3.50
3.65
3.50
3.10
3.15
3.00
3.00
^ .in

3.20
3.35
3.10
3.00

Apr.

2.90
2.75
2.70
3.00
2.90
2.75
2.75
2.75
2.80
2.80
3.00
2.70
2.75
2.90
2.90
2.90
3.00
3.05
2.80
2.85
2.95
2.95
3.05
9 95

2.90
3.40
3.40
2.70
3.10
3.50

May.

3.35
2.80
3.35
3.05
3.10
3.05
3.35
3.35
3.35
3.10
3.05
2.75
3.05
3.15
3.10
3.10
3.35
3.15
3.15
3.00
3.40
3.35
3.15
3.10
3.05
3.25
3.30
3.40
2.80
3.15
3.15

June.

3.20
3.20
3.20
3.25
3.20
3.15
3.10
3.10
3.10
3.00
3.15
3.35
3.25
3.30
3.30
3.25
3.50
3.40
3.45
3.55
3.65
3.60
3.65
3.85
3.80
3.80
3.85
3.65
3.55
3.65

July.

3.45
3.55
3.55
3.40
3.50
3.40
3.35
3.25
3.10
2.90
2.90
3.00
3.00
3.05
3.10
3.00
3.05
2.90
2.85
2.95
2.85
2.85
2.80
2.80
2.75
2. 75
9 OR

2.70
2.80
2.85
2.90

Aug.

2.95
2.85
2.90
2.80
2.65
2.60
2.55
2.60
2.60
2.55
2.70
2.75
2.80
2.85
2.90
2.95
2.90
2.85
2.80
2.80
2.75
2.70
2.60
2.55
2.50
2.70
2.70
2.60
2.65
2.70
2.75

Sept.

2.80
2.90
2.80
2.65
2.50
2.45
2.50
2.40
2.50
2.40
2.55
2.50
2.35
2.40
2.40
2.45
2.45
2.50
2.55
2.55
2.60
2.60
2.55
2.55
2.50
2.S5
2.30
2.40
2.55
2.60

Oct.

2.55
2.70
2.75
2 75
2.80
2.85
2.75
2.75
2 75
2.90
2.80
2.70
2.60
2.60
2.75
2.75
2.75
2.85
2.80
2.80
2.70
2.75
2.80
2.80
2.75
2.80
2.75
3.80
2.95
2.85
2.80

Nov.

2.85
2.80
2.85
2.80
2.75
2.90
2.95
3.00
2.75
2.85
2.90
2.85
2.90
2.85
2.80
2.75
2.55
2.50
2.60
2.55
2.50
2.50
2.70
2.75
2.60
2.65
2.70
3.05
2.90
2.60

Dec.

2.45
2.35
3.20
2.85
3.00
2.95
3.00
2.95
3.00
3.00
3.10
3.15

......

......

......
--..-.

......
--....
-....-

------

......

.-...-
-._.--

Rating table for Platte River near Lexington, Nebr., from January 1 to December
31, 1903.«

Gage 
height.

Feet.

2 1

2. 2

2.3

2.4

2.5

Discharge.

Second-feet.

160

390

640

920

1,260

Gage 
height.

Feet.

2.6

2 7

2.8

2.9

3.0

Discharge.

Second-feet.

1,680

2 220

2,820

3,500

4,290

Gage 
height.

Feet.

3.1

3.2

3.3

3.4

3.5

Discharge.

Second-feet.

5,140

6,060

7,000

8,020

9,060

Gage 
height.

Feet.

3.6

3.7

3.8

3.9

4.0

Discharge.

Second-feet.

10, 240

11,520

12, 860

14, 240

15, 680

a This table was applied indirectly, according to the method outlined in Nineteenth Ann. Kept. 
U. S. Geol. Survey, pt. 4, p. 323 et seq.
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Estimated monthly discharge of Platte River near Lexington, Nebr., for 1903. 
[Drainage area, 53,300 sqtiare miles.]

Month.

March 30-31 «
April __-.-_.__.__.

June. ..............
July...............
August .... .. ..._
September .........
October . _ _ ...
November 1-16 « ....

Discharge in second-feet.

Maximum.

10, 880 

9,060 

7, 510 

12, 860 

9,060 

2,220 

1,260 

1,680
o oonfj) *jfj\j

Minimum.

4,290 

2, 220 

1,950 

2, 520 

1,090 

275 

0 

390 

1,090

Mean.

6,612 

3, 893 

8,749 

6,471 

3, 709 

1,009 

237 

1-, 140 

1,499

Total in 
acre-feet.

157, 377 

231,650 

230, 517 

385, 051 

228, 057 

62, 041 

14, 102 

70, 096 

47, 572

Run-off.

Second-feet 
per square 

mile.

0.124 

.073 

.070 

.121 

.070 

.019 

.004 

.021 

.028

Depth in 
inches.

0.055 

.081 

.081 

.135 

.081 

.022 

.004 

.024 

.017

« Days river was frozen not included. 

NORTH PLATTE RIVER AT NORTH PLATTE, NEBR.

The lowest gaging station on this river is located at the wagon bridge 
just north of North Platte, Nebr., and was established October 5,1894. 
It is 3.5 miles above the junction with South Platte River, in sec. 
28, T. 14 N., R. 30 W. The bridge is a long, low, pile bridge, having 
93 spans of approximately 20 feet each, crossing the main channel of 
the river. North of this, at a distance of about 440 feet, is another 
bridge crossing a smaller branch or slough and having six spans of 
about 20 feet each. The water, except in times of flood, does not pass 
under all of the spans of the long bridge. Usually the greater part 
flows under two or three of the spans, spreading out in shallow pools 
or streamlets under others. Beneath the greater number of spans is 
a dry, sandy bed at ordinary stages. The initial point for soundings 
is on the right bank and consists of a mark on the railing on the 
upstream side of the bridge. The channel is nearly straight for about 
500 feet both above and below the station. The banks are low, but 
are rarely, if ever, overflowed. The current is moderately rapid, and 
the bed is sandy and shifting.

The observations of river height are made at the Union Pacific 
Railroad bridge, about 2 miles below the wagon-road bridge. The 
railroad bridge is 2 miles above the junction of North and South 
Platte rivers. The gage is vertical, marked to tenths of a foot, and is 
fastened by screws to the piling under the bridge. The gage is read 
twice each day by H. E. Dress, the railroad bridge watchman.

The bench mark is the top of the east rail directly over the gage 
rod. Its elevation is 12 feet above the zero of the gage. The river 
usually goes dry some time in August. In measuring depths care 
must be taken not to sound too close to the piling, as there is usually a 
hole washed out around the base of each, in which there is no current.
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The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge -measurements of North Platte River at North. Platte, Nebr., in 1903.

Date.

April 2.. ......... ...__.....
Mays................ -----
June 13 ....................
June 29 ..--.-.--------...-.
JulyS... --__----___--______
July 81.... .................
August 14. .................
September 17. ----- ___-...
October 31 ...... __-_____._

Hydrographer .

J. C. Stevens ._.-.._-_.___---

.---.do ........... ...........

--..-do ......................

--_.-do ........_......._._...

.....do ._...................

- ...do ......................

-...-do .................... .

W. C. Sturdevant .-....-.,-.

J. C. Stevens . . .............

Gage 
height.

Feet. 

2.30

2.85

2.90

3.25

2.80

1.85

1.80

1.60

2.00

Discharge.

Second-feet. 

2,143

5,004

6,490

9,114

4,768

787

791

492

1,145

Mean daily gage height, in feet, of North Platte River at North, Platte, Nebr., for
1903.

Day.

1_. ........................... ........
2
3......................................
4....................................
5.... ...._..._..... ... .........
6.. ...........
1... .. ............................... 
8_... ............. .. .......
9...................................... 
10......................................
11......................................
12................
13...................................... 
14...... -..........  .............
15-. ...... ................... .........
16................. ................ ..
17......................................
18...............
19................... ...
20.. ....................... 
21.... ..............................
32...... ............................. .
23...... ................. .... .........
24
25.... .................................
26................. .
27................... .................. 
38.-. ......................... ... 
29....................................
30. _...._... .....
31. .....___. .....

Mar.

......

......

3.65
3.70
3.55
3.55
3.45
3.40 
3.10
2.80
2.65
o 55

2.60
2.45
2.60 
2.55 
2 50
o 40

2.-J5

Apr.

2.40
2.30
2.35
2.45
2.50
2.40
2.40 
2.45
2.70 
2.70
2.65
2.60
2.55
2.50
3.50
2.55
3.55
2.60
2.50
2.60 
2.60
2.60
2.60
2.55
9 KR

2.65
2.60 
2.50 
2.65
2.85

May.

2.70
2.75
2.85
2.90
2.90
3.00
2.90 
2.85
2.75 
2.80
3.75
2.80
3.65 
2.65
2.60
2.70
2.70
2.70
2 7=

2.85 
2.85
2.90
2.90
2 on

3.00
3.05
3.00 
2.85 
2.80
3.80
2.80

June.

2.70
2.60
2.55
2.50
2.45
2.50
2.50 
2.55
2.60 
2.75
2.85
2.90
2.90 
3.00
3.00
3.10
3.20
3.20
3.30
3.30 
3.40
3.40
3.40
3.40
3.55
3.50
3.40 
3.35 
3. 25
3.15

July.

3.15
3.05
3.10
3.20
3.10
3.00
2.85 
2.80
2.75 
2.65
2.60
2.70
2.55 
2.50
2.45
2.40
2.35
2.30
2.40
2.30 
2.25
2.40
2.15
2.05
2.15
2.00
1.85 
1.70 
1.70
1.85
1.90

Aug.

2.00
1.90
1.85
1.75
1.65
1.60
1.50 
1.45
1.45 
1.40
1.85
1.80
1.80 
1.80
1.70
1.60
1.65
1.75
1 Oil

1.75 
1.60
1.60
1.60
1.70
1.70
1.70
2.05 
1.75 
1.95
9 OQ

1.80

Sept.

1.75
1.60
1.55
1.50
1.50
1.60
1.60 
1.55
1.60 
1.65
1.55
1.55
1.40 
1.40
1.55
1.60
1.60
1.70
1.70
1.70 
1.70
1.70
1.65
1.70
1.70
1.65
1.65 
1.75 
1.80
1.85

Oct.

1.85
1.90
1.90
2.00
2.00
2.00
2.00 
1.90
1.95 
1.90
1.90
1.85
1.95 
3.00
2.00
2.00
2.05
2.05
1.95
1.95 
1.95
1.90
2.00
2.00
2.00
2.00
2.00 
2.00 
2.00
2.00
2.00

Nov.

2.00
2.10
2.10
2.10
2.10
2.10
2.05 
2.05
2.10 
2.10
2.10
2.10
2.10 
2.10
2.10
2.05
1.55
1.65
2.05
2.20 
2.35
2.35
2.50
2.65
2.75
2. tO
2.75 
2.40 
2.40
2 40

Dec.

2.40
2.40
2.35
2.20
2.05
2.05
1.85 
2.00
2.10 
2.10
2.30
2.05
2.20 
2.35

-3.30
3.40
3.50
3.50
2.50
2.50 
2.50
2.60
2.60
2.60
3.60
2.60
2.70 
3.70 
2.65
2.65
2.70
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Rating table for North Platte River at North Platte, Nebr.,from January 1 to
December 31, 1903. a

Gage 
height.

Feet.

0.5

.6

.7

.8

.9

1.0

1.1

1.2

1.3

1.4

Discharge.

Second-feet.

15

30

50

70

100

150

210

280

370

465

Gage 
height.

Feet.

1.5

1.6

1. 7
1.8
1.9

2.0

2.1

2.2

2.3

2.4

Discharge.

Second-feet.

565

670

800

950

1,120

1,320

1,560

1,800

2, 150

2, 520

Gage 
height.

Feet.

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

Dis harge.

Second-feet.

2, 950

3,440

4,050

4,700

5,350

6,100

6,900

7,800

8,800

9,900

Gage 
height.

Feet.

3.5

3.6

3.7

3.8

3.9

4.0

Discharge.

Second-feet.

11,100

12, 700

14, 300

16, 000

17, 700

19, 400

n This table was applied indirectly, according to the method outlined in Nineteenth Ann. Rept. 
U. S. Geol. Survey, pt. 4, p. 323 et seq.

Estimated monthly discharge of North Platte River at North Platte, Nebr., for
1903.

[Drainage area, 28,517 square miles.}

Mouth.

March 15-31 a _____
April . ... .... ...
May ----.-._..-.----

July- ..............
August . . . . ..... .
September ........
October ............
November 1-18 « . . .

Discharge in second-feet.

Maximum.

14, 300 

5,025 

6,500 

12, 700 

8,300 

1,220 

800 

1,220 

1,440

Minimum.

2,520 

2, 150 

3,440 

2,735 

670 

370 

325 

875 

565

Mean.

6,562 

3,223 

4,866 

6,825 

3,348 

711 

545 

1,087 

1,316

Total in 
acre-feet.

221, 263 

191, 782 

299, 199 

406, 116 

205, 861 

43, 718 

32, 430 

66, 837 

46, 985

Run-off.

Second-feet 
per square 

mile.

0.230 

.113 

.171 

.239 

.117 

.025 

.019 

.038 

.046

Depth in 
inches.

0.145 

.126 

.197 

.267 

.135 

.029 

.021 

.044 

.031

a River frozen on days not included. 

NORTH PLATTE RIVER AT BRIDGEPORT, NEBR.

This station was established May 4, 1902, by R. H. Willis. It is 
located at the highway bridge on the public road due north of Bridge­ 
port. The Burlington and Missouri River Railroad bridge crosses 
the river 1 mile above the gaging station. The wire gage, with 
inclosed scale, is fastened to the upstream hand rail of the bridge, at 
the south end. The length of the wire from the end of the weight to
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the marker is 12.80 feet. The gage is read once each day by Porter 
Hannawald. Discharge measurements are made from the upstream 
side of the highway bridge, which is supported by pile bents 20 feet 
apart. The hand rail is marked at 10-foot intervals with black paint, 
and the initial point for soundings is the zero mark on the hand rail 
at the south end of the bridge. The channel widens just above and 
below the station and is then straight for 1 mile above and one-half 
mile below. The water is never sluggish. Both banks are low and 
sandy, but are not liable to overflow. The bed is of shifting sand, 
free from vegetation. There is one channel at ordinary or high 
stages, but at low water the river is divided into many winding chan­ 
nels. The river generally goes dry in August. In sounding, during 
discharge measurements, care must be taken not to get too close to 
the piles of the bridge supports, as there is usually a hole near the 
base of each, filled with dead water. Bench mark No. 1 is a 6 by 
6 inch stone, marked "IT. S. C. & G. S.," located in the NE. ± sec. 
32, T. 20 N., R. 50 W., of the sixth principal meridian. It is 130 feet 
east of the east gate of the stock yards and 130 feet northwest of the 
northwest corner of the public school building. Its elevation is 9.94 
feet above gage datum. Bench mark No. 2 is a standard alumi­ 
num Geological Survey bench-mark cap set in a 20 by 12 by 6 
inch stone, the top of which is built up with concrete to form a 
truncated pyramid. It is located about 50 feet south and a little east 
of the northeast corner of lot No. 4, block No. 2, of the Riverside 
Addition to Bridgeport, Nebr. Its elevation is 11.32 feet above gage 
datum. Bench mark No. 3 is the head of a nail driven in the top of 
the west end of the cap of the south bent of the bridge. Its eleva­ 
tion is 10.14 feet above gage datum. Gage datum is the water surface 
when the wire gage reads zero.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

*

DiscJiarge measurements of North Platte River at Bridgeport, Nebr., in

Date.

March 31....... ...... ......

June 9-....,..-.. _ .......
June 16 .... . . : . _______
June 19.... ................
July 4.... ..................
July?.... ......____......__
July 13....... ....   .......
July 27.. ...... .............

Hydrographer.

R.H.Willis ________________
___..do .........._...........
__.__do ......................
J. C. Stevens. .__...__,_______
R.H.Willis.-.. ....... --__

R. H.Willis .............. ...
.....do ......._..............

a Mean of two gagings.

Gage 
height.

Feet. 

5.32

5.67

6.06

6.41

6.40

5.77

5.65

5.37

. 5.10

Discharge.

Second-feet. 

1,953

3,783

6,174
8,441

10, 462
5,547

a 4, 239

2,492
918
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Discharge measurements of North Platte River, etc. Continued.

Date.

JulySO.. ._.._________. ..

August 4-_. _.-._.._ .......

August 13 -----.---._.--.--.

August 18 .__.,.--___-___..

August 29 . _ _ . ___..__-_____

Septembei- 7 . _ _ _ . . . _ - ......

October 19 .................

Hydrographer .

E.H.Willis. ................
J. C. Stevens. _.__-._..______.
R.H.Willis.- .............

____.do_-_ .................
O.V.P.Stout.... ............
E.H.WiUis... ..............

Gage 
height.

Feet. 

4.98

4.95

4.90

5.12

5. 05

5.10

5.10

Discharge.

Second-feet. 

824

699

331

364

183

284

592

Mean daily gage height, in feet, of North Platte River at Bridgeport, Nebr., for
1903.

Day.

I.     ._ _   ._- --   .-     --  
o

4. ...... ....... .   -.-,  . ................ -

6.............................................

8... _.   ... ..   .-..   .. . ...........
9-......-...-..--..--...-.   -....-. -----

10. _...__. ... _.   ......___....--....-....-. 
11......   ....-..---.....   .   . .-    -  
12
13... ................ ..-..-....    ..-.... .-
14--...............-.....--.......--......-.--.
15.-......-...,..-...-'-.....-..   .-...--..--..
16.. ...........................................
17   -- --.   . --------- --- - ---------- - 
\» ...........................................
in

80....-................  ...... ...... ...... ...
21.-....-...-- ..--.---..-------..----.---.--.
22
£3.-...-... .. ................................

.,.

.>-

28............................................
^. ..........................................
30. .........................................
81..  -.   .--.-......    --..   ..-   --  

Apr.

5.38
5.36 
5 22
5. 32
5.58
5.73
5.60
5.60
5.60
5. 55
5.52
5.42
5.43
5.41
5.46
5.47
5.50 
5.50 
5.83
5.53
5.55 
5.60
5.58
5.57
5.60
5.80
5.97
5.85
5.85
5.80

May.

6. (10
5. 98 
5.95
5.90
5.95
5.93

5.65
5.77
5.78 
5.67
5.60
5.63

5.70
5.65
5.80 
5.83 
5.75
5.92
6.05 
6.05
6.10
6.15
5.95
5.87
5.85
5.80
5 93
5.90
5 72

June.

5.70
5.65 
5.73
5.85
5.67
5.73
5.92
6.00
6.06
6.20 
6.21
6.23
6.30
6.38
6.38
6.41
6.35 
6.34 
6.39
6.40
6.36 
6.33
6.45
6.37
6.37
6.31
6.27
6.16
6.10
5.97

July.

5.93
5.86 
5.83
5.81
5.85
5.72
5.68
5.63
5.41
5.45 
5.54
5.46
5.35
5.29
5.31
5.37
5.45 
5.22 
5.17
5.30
5.17 
5.13
5.12
4.99
5.06
5.27
5.22
5 22
JJ11
5.19
5.12

Aug.

5.13
5.00 
5.08
5.14
5.13
5.09
5.10
4.90
4.95
5.05 
5.00
4.95
5.08
4.95
4.90
5.08
5.00 
5.10 
5. 15
5.10
5.08 
5.00
4.98
5.30
5.10
5.10
5.20
5.00
5.05
5.08
5.10

Sept,

5.10
5.10 
5.08
5.10
5.05
5.08
5.10
5.00
5.00
4.98 
4.85
4.95
4.90
5.00
5.15
5.12
4.68 
4.96 
5.00
5.00
5.00 
5.10
5.20
5.18
5.18
5.10
5.15
5.07
5.07
5.05

Oct.

5.00
5.05 
5.05
5.07
4.95
5.10
5.20
5.15
5.10
5.10
5.22
5. 10
5.10
5.15
5.10
5.08
5.05 
5.08 
5.08
5.05
5.05 
5.10
5.12
5.10
5.08
5.05
5.05
5.07
5.08
5.07
5.08

Nov.

5.07
5.08 
5.10
5.05
5.07
5.10
5.08
5.05
5.05
5.00 
5.00
5.02
5.30
5.35
5.30
5.40
5.40 
5.40 
5.40
5.40
5.a5 
5.30
5.35
5.37
5.30
5.37
5.35
5.37
5.37
5.37

Dec.

5.32
5.30 
5.32
5.30
5.30
5.32
5.50
5. 58
5.48
5.40 
5.42
5.40
5.38

5.32 
5.35
5.32
5.54
5.50
5.60
5.65
5.75
5.80
5.67
5.65

IRR 99 04  11
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Rating table for North Platte River at Bridgeport, Nebr., from January 1 to
December 31, 1903. a

Gage 
height.

Feet.

4.5

4.6

4. 7

4.8

4.9

5.0

Discharge.

Second-feet.

0

45

150

315

540

825

Gage 
height.

Feet.

5.1

5.2

5.3

5.4

5.5

5.6

Discharge.

Second-feet.

1.170

1,575

2,040

2,565

3,150

3,780

Gage
height.

Feet.

5. 7

5.8

5.9

6.0

6.1

6.2

Discharge.

Second-feet.

4, 450

5,160

5,910

6,700

7, 510

8,340

Gage
height.

Feet.

Discharge.

Second-feet.

6.3 9.190

6.4

6.5

6.6

6.7

6.8

10, 060

10, 950

11,860

12, 780

13,710

nThis table was applied indirectly, according to the method outlined in Nineteenth Ann. 
Eept. U. S. Geol. Survey, pt. 4, p. 333 et seq.

Estimated monthly discharge of North Platte River at Bridgeport, Nebr., for 1903. 

[Drainage area, 23.190 square miles.]

Month.

April ".--....._....
TWfl v

July ______ ..____._

August ---__-____-.

September ________.'

October _ ..........

November 1-12 «_ . _ _

Discharge in second-feet.

Maximum.

6,300 

7,920 

10, 500 

6,700 

1,365 

420 

675 

1,170

Minimum.

1,575 

3,460 

3,780 

825 

90 

200 

90 

675

Mean.

3, 664 

5,526

7, 665 

2, 837 

589 

240 

487 

883

Total in 
acre-feet.

218, 023 

339, 780 

456, 099 

174, 440 

36,216 

14, 281 

39, 944 

21,017

Run-off.

Second-feet 
per square 

mile.

0. 158 

.238 

.331 

122 

.025 

.013 

  .021 

.038

Depth in 
inches.

0.176 

.274 

.369 

.141 

.029 

.014 

.024 

.017

a River frozen for days not included. 

NORTH PLATTE RIVER NEAR MITCHELL, NEBR.

This station was established June 3,1902, by O. V. P. Stout, assisted 
by R. H. Willis. It is located at the highway bridge 1 mile south of 
Mitehell, Nebr. It replaces the station at Gering, Nebr., which was 
discontinued, as the narrower channel at Mitehell seemed favorable 
to increased accuracy of gagings, and, being nearer the Wyoming 
line, it serves better as a State-line gaging station. The gage consists 
of a sash weight hung by a brass chain running over a pulley. The 
scale is inclosed in a box fastened to the upstream hand rail near the 
north end of the bridge. The length of the chain from the end of 
the weight to the marker is 10.60 feet. The gage is read once each 
daj' by Purly Eytchison.

On April 4, 1902, a temporary gage rod was set whose zero mark 
was 3.79 feet lower than the old rod of 1901. On May 3, 1902, a new
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permanent gage was put in whose zero mark was 1 foot lower than the 
old rod of 1901, in order to avoid negative gage heights. Hence, 
between April 4 and May 3, 1902, 2.79 feet was subtracted from the 
'gage heights reported by the observer. To make the gage heights 
reported during 1901 comparable with those of 1902, 1 foot must be 
added.

Discharge measurements are made from the upstream side of the 
highway bridge, which is supported by pile bents 20 feet apart. The 
upstream hand rail is marked at intervals of 12^ feet with blue paint 
and at intervals of 10 feet with white paint. The initial point for 
soundings is the zero mark at the north end of the bridge. The chan­ 
nel is straight for 2,000 feet above and below the station. The mean 
velocity varies from 1 foot at low stages to 4 feet per second at high 
stages. Both banks are low and sandy, but are not liable to over­ 
flow. There is a rather large island in the gaging section. At high 
stages there are three channels, and at low stages there are from three 
to forty channels. The bridge has a total span of 1,565 feet. At low 
water the channels are too shallow for current-meter measurements, 
and at such times velocities must be estimated or determined with 
floats. Bench mark No. 1 is a cross cut in the floor of the bridge at 
the gage. Its elevation is 9.74 feet above gage datum. Bench mark 
No. 2 is the head of a nail driven in the top at the west end of the cap 
of the first bent at the north end of the bridge. Its elevation is 8.56 
feet above gage datum. Bench mark No. 3 is a standard aluminum 
bench-mark cap of the Geological Survey leaded into the top of a 
2-inch gas pipe 4 feet long, with a plate at the bottom. It is located 
138 feet north of the north end of the bridge and 30 feet east of the 
line of the downstream hand rail extended. It is 2 feet outside of a 
wire fence. Its elevation is 8.64 feet above the gage datum. The 
gage datum is the water surface when the chain gage reads zero.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge measurements of North Platte River near Mitcliell, Nebr., in 1908.

Date.

March 31...... ___ _ ......

May 12.......... ......

June 20 ....................

July 7 ...... _______________

July SO-.... ...

August 12 .._-...__________

August 31 -------.--...--. ,

August 33- . _ _ . _ _ ______

September 3- _______________

Hydrographer.

.....do. ............... ......

.....do .....................

.....do .....................

.....do ---...-_...-.--.._---
_____do _____-.__-._-_.____-
.....do ______....____-_---_--
.....do --.-,---.-.--..-------
O. V. P. Stout. . _ ._._-_---.

Gage 
height.

Feet. 

1.76

2.60

3.68

2.72

1.50

1.30

8 f**

.88

.82

Discharge.

Second-feet. 

1,735

3.580

9,637

4,230

1,067

456
184

215

158
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Mean daily gage height, in feet, of North Platte River near Mitchell, Nebr.. for 1903.

Day.

1. ....................... ....... ....
2.. ....................................

^.. .................................... 
5_._. ..................................
6.. .............................. .....

K. ....... ...

10.....................................
11-. _...__...__.... ...... ...... ..
12    -...-....  ...... -....._..  
13-...-...-.....-......-.. ....... ....
14... ....... ........................    
15.-....--....--.....   .. ...... ....
16  -    ..._.____..-___ .. ....
17  ................    ............
18 ...__._.___.___._...___..._._ ....
19

20... __ ___--.____.__   ____..___   ._ 
21__.. ...... .___....-__  __-_..______. .
22___ ______ ..__.. ._...-. ___...______..._
33  .-....     ..  .- __.._.____....
24.-..-...--.. ..   .._.-._     -   ..
25
26....   ..-.....  .-    _    __   .
37.-.    -   --    --   --- --  
28. __.___.___----____-.. _   _ -_-...
29........ ....... .    _...__.._   ....._
30... --....... .......................
31....... _........ _...___. ..............

Mar.

......

......

1.76

Apr.

1.76
1.70
1.80
2.15 
2.44
2.30
2.21
2 23
9 ItC

2 14
2.14
2.15 
2 25
2.25
2.26
2 31
 > on
9 '3/1

2 33

2.35 
2.34
2.35
2.36
2.46
o 40

2 41
2.04
2.70
O Q'J

*> Q'3

May.

2.95
3.80
2.83
2.81 
2.71
3 71
2.68
2.63
2.59
2.60
3.58
2.60 
3.65
2.69 
2.56
2.85

o qn

3.02
3.11 
3.20
3.2-1
3.17
2.97
2.95
2.90
3.80
3.84
3.76
2.60

June.

2.50
2.53
2 51
2.56 
2.65
9 on

3.05
3.16
3 36
3.39
3.40
3.44 
3.60
3.50 
3.50
3.46
3 5(5
3.65
3.71
3.65 
3.78
3.91
3.80
3.75
3.70
3.61
3.42
3.30
3.31
3.25

July.

3.95
2.S5
2.95
3.95
2.80
2.70
2 72
3.65
2.60
2.a5
3.32
2.32 
2.35
2.15 
2.1U
2.05
2.05
2.00
1.87
1.80 
1.70
1.63
1.67
1.82
1.87
1.75
1.60
1.55
1.50
1.50
1.50

Aug.

1.47
1.47
1.40
1.40 
1.40
1.40
1.30
1.30
1 25
1 25
1 35
1.25 
1 25
1.30 
1.15
1.15
1 23
1.18
1.05

.95 

.92

.90

.73
1.10
1.20
1.10

.87

.85

.85

.82

.87

Sept.

0.85
.82
.80
.80
82
73

.77

.95

.ft5

.72

.82 

.81
1.35 
1.50
1.60
1.60
1.65
1.65
1.66 
1.65
1.65
1.68
1.70
1.70
1.75
1.74
1.80
1.77
1.72

Oct.

1.80
1.72
1.69
i.n
1.67
1.61
l!65
1.70
1.75
1.80
1.76
1.77 
1.74
1.76 
1.76
1.79
1.80
1.84
1.87
1.82 
1.81
1.85
1.85
1.80
1.80
1.80
1.81
1.82
1.82
1.88
1.89

Nov.

1.86
1.86
1.86
1.85 
1.89
1.87
1.90
1.86
1.91
1.89
1.81
2.03 
2.01
2.10
2.07
3.08
2.78
2.67
2.18
1.&5
3.00
2.30
2.00
3.01
1.92
2.04
2.08
2.03
2.10
2.16

Dec.

2.14
2.00
1.81
1.97 
2.12
2.30
2.01
1.91
1.80
1.67
1.60
1.45 
1.43
1.50 
1.46
1.47
1.46
1.65
1.70
1.66 
1.76
1.85
1.81
1.71
1.91
1.83
3.00
1.82
1.79
1.80
2.00

Rating table for North Platte River near MitcheU, Nebr., from January 1 to
December SI, 1903.a

Gage 
height.

Feet.

0.7

.8

.9

1.0

1.1

1. 2

1.3

1.4
1.5

Discharge.

Second-feet.

165

180

200

250

350

460

580

720

900

Gage 
height.

Feet.

1.6

1.7

1.8

1.9

2.0

2. 1

2. 2
2.3

2 4

Discharge.

Second-feet.

1,100

1,300
1,500

1,710

1,930

2,170
2,410

2,670

2,950

Gage 
height.

Feet.

2.5

2.6

2.7

2.8
2.9

3.0

3.1

3.2

3.3

Discharge.

Second-feet.

3,250

3. 580
3,950

4,370

4,830

5, 310

5,800

6,310

6,860

Gage 
height.

Feet.

3.4

3.5

3.6

3.7

3.8

3.9
4.0

4.2

Discharge.

Second-feet.

7,450

8,080

8,740

9,430

10,150

10, 870
11,610

13, 090

« This table was applied indirectly, according to the method outlined in Nineteenth Ann. 
Kept. U. S. Geol. Survey, pt. 4, p. 323.



HOYT.] PLATTE RIVER DRAINAGE BASIN. 165

Estimated monthly discharge of North Plattc River near Mitchell, Nebr.,for 1903. 

[Drainage area, 24,400 square miles.]

Month.

April _ _ _ ......_..

May ---_-----____._
June _____ . _ _ _ _ _ _

July.... __________

August _-----___.-.

September _'...... .

October _ _ _ _ _ _ _

November 1 to 1 6«_ .

Discharge in second-feet.

Maximum.

5, 070 

6, 580 

10, 870 

5,310 

900 

1,500 

1,710 

3, 170

Minimum.

1,600 

3,400 

3,250 

1,000 

165 

165 

1,100 

1,500

Mean.

2,862 

4,471 

7,340 

2,633 

472 

765 

1,449 

1,762

Total in 
acre-feet.

170, 301 

274, 911 

436, 760 

161,835 

29, 022 

45, 521 

89,095 

65, 918

Run-off.

Second-feet 
per square 

mile.

0.117 

.183 

.301 

.108 

.019 

.031 

.059 

.073

Depth in 
inches.

0.131 

.311 

.336 

.125 

.022 

.035 

.068 

.043

a River frozen on days not included. 

NORTH PLATTE RIVER AT GUERNSEY, WYO.

This station was established June 14, 1900, by A. J. Parshall. It 
is located at the county bridge about a half mile northwest of Guern­ 
sey. The bridge has eight piers, the sides are planked, and there is 
uniform flow under each span. The rod originally consisted of a 4 
by 4 inch by 12-foot scantling firmly attached to one of the piers of 
the bridge. As the station was to be a temporary one, a metallic tape, 
divided into feet and tenths, was securely fastened to the rod.

It was found that considerable inconvenience was caused by sand 
accumulating about the rod as the high water subsided. With the 
opening of the season of 1902 a new rod was placed about 200 feet 
above the first location. It was fastened to one of the piers of the 
railroad bridge, and was placed 1 foot lower in the water.

The 1902 bench mark is a spike driven into a sleeper of the bridge 
1 foot from the rod and at an elevation of 10.04 feet above the zero. 
The channel is straight for a distance above and below the station. 
Both banks are high and do not overflow at high stages. The bed of 
the stream is sandy, but probably does not shift much.

During the latter part of the season of 1903 the 1902 gage was 
replaced by a new rod, with its zero at the same elevation as that of 
the old gage. The new rod is attached to a pile of the railroad bridge, 
which has been recently reconstructed. In February, 1904, the eleva­ 
tion of the new rod was checked with the temporary bench mark, and 
by comparison with the readings of the old rods which are still in 
place. This comparison shows that the rod has settled 0.076 foot. 
The 1903 bench mark is a monument set 125 feet southeast of the. rod 
at an elevation of 13.65 feet above the zero of the gage and 4,331 feet 
above sea level.

Measurements are still made from the county bridge, which, while
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it does not furnish a perfect location for measurements, is the best 
yet found on the river in Wyoming below the Saratoga station.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of North Platte River at Guernsey, Wyo., in 1903.

Data.

Aprils.....................
April 22...... ..............
April 24..-. ............ ...
Mav 17. ------_.-----..---
June 17--._ -...-.----.-...

June 12 ..... ____.-_-__---.

Hydrographer.

A. J. Parshall _--___. ........
John E. Field..... -..-...--..
L. V. Branch ....... ....
John E. Field---. ...... ......
H. G. Stores .- _..---__-_ ..
Chas. Carpenter ....... ....
.....do ......................
.....do ...-.-......_.........
.....do .. .-.----..-..--._-_.
John E. Field ..... ..........

Gage 
height.

Feet. 

2.60

2.10

2.37

3.20

5.00

1.00
.-45

.30

.20

4.85

Discharge.

Second-feet.

4,291

2,671

3, 306

4,966

10,818

1,137

544

454

368

9,298

Mean daily gage height, in feet, of North Platte River at Guernsey, Wyo., for 1903.

Day.

1.. ........ ........ ------
9

4-. ... ----------------
5    --    -   .
6...-...-   . -----------
t. .................... ....
8-..   -   -    -------
9---------- ----------

10.----_.--   ---------
11....... .--  .........
12
13.   ..   ------------ 
14-    -.             
15.    .   -  -      
16.-      --    .-  

18--    .     .    -    
19-.   .       .. .   
SO.. ..................... ..
21... __.... ........ ___.. 
22
23.-.   ...... ...... ......
24..    ...................
^..... .................... 
S6.. .......................
°7

39...    ..................
30.... ...... ...............
31-.. . ... . ........ ......

Jan.

0.80
.80
.80
.80

1.00
1.00
l.QO
1.00
1.00
1.00

.90
'.90

.90 

.95 

.95 

.95

.95

.95 

.95 

.90

.90 

.90

.90

.90

.80 

.80
80

.70

.70

.70

.70

Feb.

0.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.80
.80
.80 
.80 
.80 
.80
.80
.80 
.80 
.90
.90 
.90
.90
.90
.90 
on

.90

.90

Mar.

0.90
.90
.90

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.10 
1.20 
1.70 
1.60
1.60
1.80 
1.70 
1.90
1.80 
1.60
1.40
1.35
1.30 
1.30
1.05
1.00
1.10
1.25
1.30

Apr.

1.30
1.65
2.50
2.25
2.05
1.95
1.85
1.70
1.60
1.50
1.50
1.65
1.70 
1.75 
1.85 
1.90
1.90
2.00 
2.10 
2.00
2.00 
2.15
2 25
2.40
2.50
9 VI

9 fin
9 gO

2.90
2.90

May.

2.90
3.80
2.70
2.60
2. 55
2.45
2.40
2.40
2.45
2.55
2.65
2.70
2.90 
2.95 
3.00 
3. 15
3.40
3.50 
3.65 
3.75
3.80 
3.85
3.75
3.55
3.35
3.15
3.10
2.85
2.80
2.75
2.60

June.

2.70
2.75
2.80
2.90
3.10
3.50
3.75
4.10
4.25
4.40
4.55
4.75
4.80 
4.80 
4.70 
4.90
5.00
5.10 
5.00 
5.00
5.25 
5.10
5.00
4.90
4. 75 
i <*&

4.S5
4.15
3.95
3.75

July.

3.70
3.55
3.40
3.15
3.00
2.90
2.75
2.60
2.50
2.40
2.20
2.05
2.00 
1.90 
1.80 
1.65
1.50
1.40 
1.30 
1.30
1.20 
1.20
1.30
1.35
1.15 
1.10
1.10
1.00
1 00
1 00
1.00

Aug.

1.00
.95
.90
.80
.70
.70
.70
.70
.70
.70
.60
.60
.50 
.50 
.40 
.40
.40
.30 
.30 
.30
.30 
.40
.40
.55
.40 
.30
.30
.45
.35
.30
.30

Sept.

0.20
.20
.20
.20
.20
.20
.20
.20
.15
.15
.15
.15
.20 
.30 
.55 
.65
.70
.80 
.80
.85
.90 
.90
.90
.90
.90 
90

.90

.90

.90

.80

Oct.

0.80
1.00
.90
.90
.90
.95
.90
.80
.85
.90
.80
.80
.80 
.90 
.90 
.90

1.00
1.00 
1.00 
1.00
1.00 

.95

.90

.90

.85 

.80
80

.80

.70
  .70

.70

.Nov.

0.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70 

..70 
.65 
.60
.60
.60 
.60 
.60
.60 
.50

Kn

1.70
1.25
.95
95

1.00
.95
.90

Dec.

0.80
.80
.80
.90
.30
.30
.40
.60
.60
.70
.70
.70
.70 
.50 
.50 
.60
.60
.60 

1.00 
1.10
1.00 
1.00
1.00
1 00
1.00 
1.00
1 00
1.00
1 00
.90
.90
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Rating table for North Platte River at Guernsey, Wyo., from January 1 to Decem­ 
ber 31, 1903.

Gage 
height.

feet.

0.3

.3

.4

.5

.6

.7

.8

.9

1.0

1.1

Discharge.

Second-feet

365

435

513

600

695

795

900

1,007

1,116

1,335

Gage 
height.

Feet.

1. 2

1.8

1.4
1.5

1.6

1. 7

1.8

1.9

2.0

2.1

Discharge.

Second-feet.

1,365

1,500

1,635

1,775

1,920

2,070

S.225

2,385

2,555

2,730

Gage 
height.

Feet.

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.2

Discharge.

Second-feet.

2,915

3,105

3,300

3,500

3,705

3,915

4,135

4,360

4,595

5,080

Gage 
heigth.

feet.

3.4

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0

5.2

Discharge.

Se&md-feet.

5,595

6,145

6,750

7,400

8,070

8,740

9,410

10, 080

10, 750

11,420

Curve well defined.

Estimated monthly discharge of North Platte River at Guernsey, Wyo., for 1903. 

[Drainage area, 16,243 square miles.]

Month.

January _ - 

February _ 

March 

April

May ___--. 

Jtine 

July ......

August ... 

September 

October .. 

November. 

December

The year .....

Discharge in second-feet.

Maximum.

1,116

1,007

2,385

4,360

6,910

11,588

6,440

1,116

1,007

1,116

2,070

1,235

11,588

Minimum.

795

795

1,007

1,500

3,300

3, 915

1,116

435

333

795

600

435

333

Mean.

987

897

1,454

2,711

4,671

8,485

2,634

635

665

980

869

882

,2, 156

Total in 
acre-feet.

60, 688

49,817

89,403

161,316

287, 209

504, 893

161,958

39, 045

39, 570

60, 258

51,709

54, 232

1,560,098

Run-off.

Second-feet 
per square 

mile.

0.061

.055

.090

.167

.288

.522

.162

.039

.041

.060

.053

.054

.133

Depth in 
inches.

0.070

.057

.104

.186

.332

.582

.187

.045

.046

.069

.059

.062

1.799

LARAMIE RIVER AT UVA, WYO.

This station was established April 14, 1903, by R. G. Schnitger. It 
is located at the Colorado and Southern Railroad bridge one-half 
mile south of TTva, Wyo. The vertical gage is attached to the piles
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which support the bridge. It is read twice each day by J. A. Carly. 
Discharge measurements are made by wading at a point one-fourth 
mile below. The initial point for soundings is on the north bank. 
The channel is straight for 200 feet above and below the station, and 
the current is sluggish. The right bank is high and not liable to 
overflow. The left bank is liable to overflow. The bed of the stream 
is sandy and shifting. The bench mark is a spike driven in the 
bridge timber marked with a cross. Its elevation is 14.1 feet above 
the zero of the gage, and 7.1 feet above the top of the rod.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of Laramie River at Uva, Wyo., in 1903.

Date.

April 14....................
June 5 . . _ _ . _ _ . _ _ ........
July 4__._. ,_..._.. .........
Augusts. , _-. -.----.. ...
September 1... .............

Hydrographer.

R. G. Schnitger . . ............
A. J. Parshall ................
.....do .-....-.._......-..-..
.....do ......................
.....do --.-____-.-_--._---

Gage 
height.

Feet. 

0.70

.85

.25

.10
-.35

Discharge.

Second-feet, 

193

216
65
31
3.7

Mean daily gage height, in feet, of Laramie River at Uva, Wyo., for 1903.

Day.

I...... ......................................
2...........................................
3............................................
4..   -_........._-..--......_-..._--.- .
5.....'.....-.. .............................. .
6.. ....................................... ...

8....... .....................................

10.. __......._. ..............................
11............................................
12
13   .   .   --    --...---...__....   .. 
14...........................................
15.... .......... -..._. ..-.--.....   .......
16..... ......................................
17.......  ....... .-...-....-...-......-.. ..
18................ ..... ......... ...... ....... .
19.. ...... ....................................
sn.. ..........................................
21. ...........................................
go

23..    ........................ ........... ...
24_. ........ .......... ........ ........ ....... .
25...... ............ ......................   .
86. .........................................
27
28.......-...-.......  ............... ....
29...........'.....:....................-.....
30....... ........ ....... ........... ........ ...
SI...................... ... ... .. ..

Apr.

0.75
.75
.70
.72
.75
.70
.70
.65
.72
.70

1.00
1.00
.90

1.00
1.00
1.10
.90

May.

0.90
.80
.90
.72
.70
.80

1.00
1.00

10

1.00
1.10
1.10
1.10
1 00
1 00
.90
.90
.90
.90
.80
80

.80

.80

.80
80

.70

.70

.60

.60

.60
60

June.

0.60
.60
.60-

1.60
1.00
.90
.80
.70
.60
.60
.60
.60
.60
.60
.50

- .50
.50

50
.50
.80
.70
.60
.60
.60
60
60
50

.50

.50
50

July.

0.40
.30
.30
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
20

.40

.35

.25

.20

.20

.20

.20

.20

.20
1.30
1.00
.90
.70
.40
30

Aug.

0.20
.10
.10
.10
.10
.10
.10
.10
.05
.05
.00
.00
.00

- .10
- .10
- .10
- .10
- .10
- .20

20
- .20
- 20
- .20
- .20
- .20
- .30
- .30

.30
- .30

.33

.30

Sept.

-0.35
- .35
- 40
- .40

.40
- .40
- .40
- .40
- .40
- .40
- .40
- .40

.00

.00

.00

.00

.00

.00

.00

.00
- .10
- .05
- .05
- .20
- .20
  20
  20
- .20
- .20

on

Oct.

-0.20
- .20
- .20
- .20
- .20
- .20
- .20
- .20
- .20
- .20
- .20
- .20
- .20

.20
- .20
-- .20

- .20
.20

- .20
- .20

.20
- .20

20
- .20

20
.20

- .20
- .20
- .20

°0

.20
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Rating table for Laramie River at Uva, Wyo.,from April 1% to October 31,1903.

Gftge 
height.

- Feet.

-0.4

  .3

  .2
_ j

+ .0
.1

Discharge.

Second-feet.

3

6

11

18

26

36

Gage 
height.

Feet.

0.2

.3

.4

.5

.6

. 7

Discharge. '

Second-fee t.\

50

70

92

116 '

142

170 !

Gage 
height.

Feet.

0.8

.9

1.0

1.1

1.2

1.3

Discharge.

Second-feet.

202

240 ,

284

330

380

430

Gage 
height.

Feet.

1.4

1.5

1.6

Discharge.

Second-feet.

480

580
580

Tangent above 1.1 feet gage height. Differences above this point. 50 per tenth.

Estimated monthly discharge of Laramie River at Uva, Wyo.,for 1903. 

[Drainage area, 3,179 square miles.]

Month.

April 14-30.. _______

May __.....-.__..._

June _____--._____._

July .... __-___..._

August _-_____--. _

September .........

October ......______

Discharge in second-feet.

Maximum.

330 

330 

580 

430 

50 

26 
11

Minimum.

156 

142 

116 

50 

5 

3 
11

Mean.

217

225 

163 

130
21 

13

11

Total in 
acre-feet.

(** 01 f** 
> » ol '

13,835 

9,699 

7,993 

1,291

774 

676

Run-off.

Second-feet 
per square 

mile.

0.068 

.071 

.051 

.041 

.007 

.004 

.003

Depth in 
inches.

0.043 

.082 

.057 

.047 

.008 

.004 

.003

LITTLE LARAMIE RIVER AT HALEY'S RANCH, NEAR LARAMIE, WYO.

This station was established in March, 1903, by B. P. Fleming. It 
was located at Haley's ranch, near Laramie, Wyo. The bench mark 
is a cross 011 the top of the railing post on the upstream side of the 
bridge at the left end. Its elevation is 10.3 feet above the zero of 
the gage. This station was discontinued September 30, 1903.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of Little Ldramie River at Haley's ranch, near Laramie,
Wyo., in 1903.

Date.

May 5.... ........__., ....
July 8. ................ . .

Atigust 12 ..................

Hydrographer

B. P. Fleming. ..............

...-.do ......................

. ...do ................ ......

Gage 
height.

Feet. 
1.70

1.97

1.38

Discharge.

Second-feet. 

40.54

46.47
6.34
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Mean daily gage height, in feet, of Little Laramie River near Laramie, Wyo.,for
1003.

Day.

1-. ............. _-____..._....--..-------
2.................................. .........
3... ..................... ...................
4............................................
5...... ........ --..-........ .............. ...
6. ........................... ...............
7............................................
8......... ...................................
9.. ............ ........................

10... ......................... ...............
]!.... ...... ... ......................... ....
12... .................................... ....
13.................... .....................
14... .........................................
15. ....... ......-......-.......".............. .
16.... ........................................

18... ...... ..................................
19.............. .........................
SO............................................
21. . ......................................
22
33
24.---..--.--- ...............................
25..................................... .....
26..................... _...__-_ ............
27... ................ .........................
28................ __-......_........_...__..._
29............ ........................ . ...
30-- . ............. ........................
31...........................................

Mar.

1.80
1.80
1.80
1.80
1.80
2.00
2.00

Apr.

3.20
2.20
2.20
2.60
2.60
2.80
2.60
2.40
2.40
2 20
2.20
2.00
3.00
1.90
1.80
1.80
1.80
1.80
1.90
1.80
1.80
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70

May.

1.70
1.70
1.80
1.70
1.70
1.70
1.60
1.60
1.50
1.50
1.60
1.60
1.50
1.50
1.60
1.70
2.00
3.40
2.20
2.00
1.80
1.90
1.80
1.70
1.70
1.70
1.70
1.60
1.70
1.70
1.70

June.

1.70
1.70
1.80
2.00
3.70
3.20
3.60
3.60
4.30
5.00
4.80
4.50
4.00
4.30
4.40
4.60
4.50
4.30
4.20
4.10
4.00
3.90
3.80
3.60
3.50
3.30
3.10
2 90
2.70
2.80

July.

2.70
2.60
3.50
2.50
2.40
2.30
2.30
2.20
2.20
3.20
2.20
2.10
2.10
2.10
3.10
2.10
2.00
2.00
1.90
1.90
1.90
1.80
1.80
1.80
1.70
1.80
1.80
1.80
1.80
1.80
1.80

Aug.

1.70
1.60
1.60
1.50
1.50
1.50
1.40
1.40
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.20
1.10
1.10
1.10
1.10
1.10
1.10
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Sept.

0.90
.00
.00
.00
.80
.60
.00
.00
.00
.00
.00
.00

1.10
1.30
1.30
1.80
3.00
2.10
2.30
2.20
2.20
3.20
2.20
2.20
2.10
3.10
2.10
2.10
2.10
2.00

LITTLE LARAMIE RIVER NEAR HATTON, WYO.

This station was established in 1902 by B. P. Fleming. It is located 
at an old bridge 25 miles northwest of Laramie, Wyo. The gage is a 
plain staff graduated to feet and tenths and secured to the bridge. It 
is read twice daily by J. M. May, a ranchman, who lives about 75 
yards from the gage. The initial point for soundings is a nail driven 
in the bridge stringer at the left bank. The channel is straight above 
the station and curved below. The water is quite swift. The right 
bank is liable to overflow. The left bank is high and rocky. There 
is an old channel at the right of the station in which there is some 
flow at high water. The bed of the stream is rocky and very rough.

The bench mark is a cross on the top of the first post in the fence 
which forms the approach to the bridge from the left bank. Its ele­ 
vation is 10.27 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.
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Discharge measurements of Little Laramie River near Hatton, Wyo., in 1903.

Date.

May 9......................
Ftdy 4.. ....................
Dctober 27. i. ...... .........

Hydrographer.

B.P.Fleming ...............
.....do ......................
.....do ......................

Gage, 
height.

Feet. 

1.15

1.90
.95

Discharge.

Second-feet. 

129

386

86

Mean daily gage height, in feet, of Little Laramie River near Hatton Wyo.,for^
1903.

Day.

1. ............... .
2. _......_.... ....
3. ................
4. ............. ...
5.-.-...-.-.....-.
/>6. ................
7.................

9. ........ ........
10.................
11 .................
12. .._.............
13. ...... --.... ....
14..... ............ 
15-.... ....... .....
16.................

Apr.

1.15
1 25
1.40 
1.15
1.10

May.

1 25
1.00
1.00
1.25
1.15
.90
.80
.80
.80

1.35
1.30 
1.30
1.25
1.30 
1.25
1.10

June.

1.80
1.70
2.10
2.55
2 25
2.90
3.20
3.35
3.80
4.00
4.20 
3. TO
3.80
3.80 
3.95
3.90

July.

2.50
2.10
1.70
1.55
1.50
1.50
1.50
1.50
1.40
1.40
1.35 
1.35
1.35
1.40 
1.35
1.40

Aug.

1 00
.95
.90
.90
.90
.80
.80
.80
.80
.90

1.00 
.80
.80
.80 
.80

Day.

17.................
18.................
19....... ..........
20
21. ...............
22
23... .......... ---.
24................
25
26   . .......... ..
27.-.. ....... ...... 
28....... ...... ....
29.............. ..
30_. ............... 
81. ................

Apr.

1.40
1.35
1.15
1.30
1.05
1 00
1.10
1.10
1.10
1.10
1.30 
1.10
1.05
1.35

May.

1.55
1.70
2.10
2.30
2.05
1.60
1.85
1.70
1.80
1.65
1.55 
1.60
1.50
1.50 
1.65

June.

3.75
3.95
4.10
4.00
3.85
3.50
3.50
3.55
4.00
3.80
3.00 
3.00
2.85
2. TO

July.

1.55
1 45
1.35
1 25
1 25
1 20
1.20
1 85
1.20
1.20
1.25 
1.15
1.10
1.00 
1.00

Aug.

......

Rating table for Little Laramie River near Hatton, Wyo., from April 12 to
August 15, 1903.

Gage 
height.

Feet.,

0.8

.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

Discharge.

Second-feet.

64

80
98

118
141
167
196
229
264

Gage 
height.

Feet.

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

Discharge.

Second-feet.

302
343
386
433
482
533
586
642
700

Gage 
height.

Feet.

2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4

Discharge.

Second-feet.

760
820
880
940

1,000
1,060
1,120
1,180
1,240

Gage 
height.

Feet.

3.5

3.6

3.7

3.8

3.9

4.0

4.1

4.2

-

Discharge.

Second-feet.

1,300
1,360
1,420
1,480
1,540
1,600
1,660
1,720
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Estimated monthly discharge of Little Laramie River near Hatton, Wyo., for 190,-.

Month.

April 12-80 _______ ____________________

May _______________________ ______

June _____________ _______ _ _ _ _ ______

July_______. _________________________

August 1-15____ ____________ ______ ._

Discharge in second-feet.

Maximum.

196

586 

1,720 

700 

98

Minimum.

98 

64 

303 

98 

64

Mean.

140 

222

1,217 

207 

74

Total in 
acre-feet.

5,27 

13,65 

72,41 

12,72 
2,20

8WEETWATER RIVER AT DEVILS GATE, NEAR SPLITROCK, WYO.

This station was established in October, 1902, by "W. "W. Schlecht 
It is located about one-fourth mile above Devils Gate and is reachec 
by team from Rawlins or from Casper, Wyo. The gage is of tin 
wire type, with the scale board graduated to feet and tenths. It i; 
read twice daily by Tom Sun, jr., a rancher, who lives about 300 yard: 
from the gage. The gagings arc made temporarily from a foot bridg. 
at Tom Sun's house. It is intended later to establish a cable at thi: 
point.

The observations at this station during 1903 have been made unde: 
the direction of A. J. Parshall, district hydrographer.

Discharge measurements of Sweetivater River at Devils Gate, near SplitrocJc, Wyo.
in 1903.

Date.

June 3 -----_-.___--.__-____
June 7 __-_.____ _.--___ _

June 18 ______
June 27 ----- _ _ _ _ ....

June 29 __._.__. _ _ _ _ _

July4______ ___ .. ... __

July 12..... ... ..--.. .-

July 16.... ... ____________

July 24. __._..__-_ _________

May 7 ---------- _-_--____ _

Hydrographer .

L.V.Branch ________________

...._do ---._-. ....... .....---

.....do --..._.._.-...-- _-.

_____do ......................
__.._do.__ _________ ........

L.V.Branch ______ .........

_____do ________________

__.__do  --_-.__.---..-...-..
A. J. Parshall . _ _ _ ___________

Gage 
height.

Feet. 

5.20

5. 65

5.85

5.20
5.10

4.85
4.46

4.30
4.14

4.85

Discharge.

Second-feet 

20,

321

38(

161

13t

IK

4,

3^
2£

111
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Mean daily gage height, in feet, of Sweetwater River at Devils Gate, near 
SplitrocJc, Wyo., for 1903.

Day.

1_   _.    .  -__   -.-
i>

3--.---- ---------------
4__. . --------------------

6.._- ------------------
7..... -----------------
8 . _ ..-_..--...---
9. ._.... ----------------
0. .__.--.. ---------------

L3   -----------------
14.. _..._--.-...._... -----
L5. ... -------------------
16-...-- ... . ------------
L7..._ .. --. --------------
18   _   ----_    -  
L9_. .__-.-.-. -------------
^0.. ---------- __..-...-
81.-   --.. . --. -------
32. ......---.----- .._---._- 
23.-__..- ___   -__   . 
24.-__. --.... --------------
25--.----..--------------.
86...  --..  --.  ...... 
37....----  .---..........
28-.------.    -------- 
29... ....... _..__.._-__-_..
30--..----------  -------
31.. __.----_......__ ....

Jan.

4.50
4.50
4.50
4.50
4.55
4.60
4.60
4.60
4.60
4.60
4.60
4.58
4.55
4 60
4.60
4.58
4.50
4.50
4.58
4.60
4.62
4.65 
4.68
4.70
4.70
4.68 
4.70
4.70 
4.70
4.70
4.70

Feb.

4.70
4.62
4.70
4.60
4.60
4.65
4.70
4.70
4.70
4.70
4.70
4.70
4.70
4.62
4.60
4.70
4.70
4.70
4.70
4.70
4.70
4.70 
4.72

4.80
4.88
4 QA

4.90

Mar.

4.90
4.90
4.90
4.90
4.90
4.93
4.95
4.90
4.90
4.80
4.78
4.55
4.45
4.55
4.58
4.40
4.40
4.40
4.40
4.43
4.40
4.40 
4.40
4.40
4.33
4.33 
4.53
4.50 
4.53
4 58
4.60

Apr.

5.18
5.00
4.98
5.00
4.88
4.80
4.80
4.70
4.70
4.70
4.63
4.65
4.73
4.78
4.78
4.75
4.85
4.80
4.82
4.72

4.70 
4.70
4.70
4.78
4.92 
5.00
5.10 
5.20
5.30

May.

5 30
5.30
5.15
4.90
4.90
4.80
4.82
4.90
4.93
4.90
4.90
4.85
4.85
4 80
4.80
4.80
4.85
4.92
5.10
5.10
5.10
5.10 
5 in

5.05
5.10
5.10 
5 in

5.10 
5 10
5 13
5 10

June.

5.15
5.15
5.15
5.25
5.43
5.55
5.67
5.73
5.70
5.70
5.80
5.85
5.85
5.80
5.73
5.80
5.90
5.80
5.80
5.78
5.73
5.73 
5.63
5 45
5.35
5.28
5 9ft

5.10 
5.10
4.97

July.

4.95
4.90
4.90
4.80
4.80
4.80
4.80
4.67
4.50
4.50
4.45
4.40
4.40
4.40
4.30
4.30
4.30
4.27
4 23
4.20
4.15
4.15 
4.13
4.10
4.10
4.10 
4.10
4.10 
4.10
4.10
4.10

Aug.

4.10
4.10
4.10
4.05
4.00
4.00
4.00
4.00
4.05
4.50
430
4.10
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00 
4 00
4.00
4.00
4.00 
4.00
4.00 
4.00
4 00
4.00

Sept.

4.00
4.00
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
4.15
4.10
4.05
4.02
4.00
4.00
4.00
4.00
4.00
4.00 
4 00
4.00
4.05
4.07 
4.10
4.10 
4.10
4.10

Oct.

4.15
4.15
4.30
4.30
4.30
4.30
4.25
4.25
4.30
4.30
4.30
4.30
4.30
4.a5
4.35
4.35
4.35
4.40
4.40
4.40
4.40
4.40 
4.40
4.40
4.40
4.40
i. 4/1

4.45 
4.45
4.47
4.45

Nov.

4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.45
4.40
4.42
4.42
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50 
4.50
4.50
4.50
4.50 
4.50
4.50 
4.50
4.50

4.45
4.40
44°

4.40
4.40
4.40
4.40
4.42
4.40
4.40
4.40
4.40
4.40
4.42
4.48
4.55
4.62
4.68
4.70
4.70
4.70
4.70 
4.70
4.70
4.70
4.70 
4.70
4.70 
4.70
4.70
4.70

Rating table for Sweetwater River at Devils Gate, near SplitrocJc, Wyo., from 
January 1 to December 31, 1903.

Gage 
height.

F^ct.

4.0

4.1

4.2

4.3

4.4

Discharge.

Second-feet.

14

19

25

33

43

Gage 
height.

Feet.

4.5

4.6

4. 7

4.8

4.9

Discharge.

Second-feet.

54

67

82

99

118

Gage 
height.

Feet.

5.0

5.1

5.2

5.3

5.4

Discharge.

Second-feet.

139

162

187

213

241

Gage

Feet,

5.5

5.6

5.7
5.8
5.9

Discharge.

Second-feet.

370

300

332

365

400
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Estimated monthly discharge of Sweetwater River at Devils Gate, near Splitrock,
Wyo., for 1903.

Month.

February

May -------------------------.--.-_-.
June . . . _ . . . -------- _--... ...
July .................................

August . . . -------- - ...........
September - ___.___._ _ . _ _ . . .......
October __.____.____._ .... _ _ . . . ..
November -...-.-. -.-__._-.-_-.
December . . . __ ______._. . _ _ . . _ .

The year -____.___..____._ ......

Discharge in second-feet.

Maximum.

82 
118 
128 
187 
213 
400 
128 
54 
22 
48 
54 
83

400

Minimum.

54 
67 
38 
67 
99 

128 
19 
14 
12 
22 
43 
43

12

Mean.

69

84 

73 

110 

140 

287 

49 

17 

15 

37 

51 

62

83

Total in 
acre-feet.

4,243 

4, 665 

4,489 

6,545 

8,608 

17, 078 

3,013 

1,045 

893 

2,-275 

3, 035 

3,812

59, 701

NORTH PLATTE RIVER AT SARATOGA, WYO.

This station was established June 9, 1903, by A. J. Parshall. The 
gage consists of a flexible Gkirley rod fastened securely to a 3 by 
6 inch timber, spiked and braced to the crib work at the northeast 
corner of Harry Ku-ykendal's residence, 100 yards below the bridge, 
on the left bank of the river. The gage is read twice each day by 
J. M. Sterrett. Discharge measurements are made from the bridge. 
The initial point for soundings is on the east end of the bridge, at the 
pier. The channel is straight for 500 feet above and 400 feet below 
the station. The current has a measurable velocity at all stages. 
The right bank is high, but overflows at a gage height of 7 feet. The 
left bank overflows only at extreme high water. The river has a 
permanent bed of gravel. There is but one channel, broken by the 
center pier of the bridge. Bench mark No. 1 is a cross on the south 
side of the southwest pier at the bottom of the top section. Its ele­ 
vation is 10.7 feet above the zero of the gage. Bench mark No. 2 is 
a spike driven in a cottonwood tree standing about 30 feet north­ 
west of the gage. Its elevation is 9.84 feet above the zero of the 
gage.

The observations at this station during 1903 have been made under 
the direction of A. J. Parshall, district hydrographer.
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Discharge measurements of North Platte River at Saratoga. Wyo., in 1903.

Date.

June 23 ____________________

June 28 ....................

July5.... ..................

July 37.... ....... ..........

Hydr ographer .

C.B.Sterrett . ---------------
.....do ......................
.....do ______.___-__._--_____
.....do ...._.........-.-..-..
.....do .--__-_---_-_- _.____
.....do._. .................

Q-age 
height.

Feet. 

5.20

5.00

4.70

4.20

3.45

2.35

2.10

Discharge.

Second-feet. 

7,954

7,089

5,708

4,511

1,973

784

728

Mean daily gage height, in feet, of North Platte River at Saratoga, Wyo., for 1903.

Day.

1.   . ......... ..............................
2

5......-.-......-.....   . ............. ...
6-.--..---   --   ------   -   ....... ...
f....... .................................... .
8.... ..................................... ...
9...... .................. .................. __
10...................    . ............ ......
11...  -.....      .-..-..........-._ __
12.. ............. .-       -.....     __..._
13.  ..--....     -    .   ..   .    
14   ..   .    ......---....   .   ..........
15... .     .  ...... .   .-._.... ....... .-..
16    --    -   -        .          
17.  -      ...... -     .._.._  .......
18.... --.... ...........  .................
19.-  ---.    .  -      .._..._   ..
30   ............     .    ..   ..........
21

SS........ ....................................
2i.... ...........................
25
 ^.. ...........................
27
28. ......... ......... .    .,... . ...
29    .-......-:..    ....... ....."...
30   .......           -.....        .
31   .       _         

June.

5.03
4.92
i Q7

4.97
5.13
5.08
5.07
5.17
5.25
5.12
5.08
ii <M>

4.70
4.62
4.37
4.20
4.07
4.10
4.05
^ oa

July.

3.73
3.60
3.45
3.45
3.37
3.17
3 03
2.97
O QO

2 QK

2.73
0 68

3.63
2.63
9 57

2.55
2.80
2.73
2.68
9 fyi
 > 43

2.40
o 4Q

o 33
2 33

2.33
2.38
2.45
1.98
1 95

2.00

Aug.

1.98
1.95
1.90
1.81
1.74
1.69
1.66
1.62
1 no

1.59
1.57
1.53
1.53
1 54

1.58
1.56
1 fll

1.50
1.51
1.48
1 A1

1.46
1.51
1 60

1.61
1.66
1.71
1 80

1.70
1 62
1 1R

Sept.

1.51
1.46
1.43
1.41
1.40
1.47
1.85
1.90
1 98

1.87
1.87
1 Q7

3.02
>> ig
>> 09
0 *>

2.30
2 29
2 39
2 31

2.30
2 25
2 20

S i fi

2.11
2.09
e> no

2.05
9 *M

2.08

Oct.

2.13
2.17
2.21
2.23
2 23
2 25
2.26
2 21
2 20

2.23
2 24
2 24
2 23
2 24

2.23
3 23
2 22

2.18
2 17
9 11

9 13

2.10
o ivy

*> flR

2.04
9 (TO

1 QO

S no

S f\n

1.99

Nov.

1.96
1.96
1.97
1.97
2.01
2.03
2.03
2.04
9 ni
1 93

1.67
1.60
1 80
1 94

2.07
9 na

1 »^

1.75
2 00

2 AE

2.00
2.01

2.04
2 nd
2 12

1 93'
1 00

1 S7

Dec.

1.95
1.97
1.84
1.75
1.65
1.72
1.80
1.80
1.88
1.88
1.88
1.88
1.86
1.86
1.88
1.86
1 90

1.88
1.87
1.86
1 84
1 84
1 aft

1 00

1 Sft

1 on
1 Q3

1 97
1 84

1.74
1 72
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Rating table for North Platte River at Saratoga, Wyo.,from June 9 to December
31,1903.

Gage 
height.

Feet.

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

Discharge.

Second-feet.

365

400

435

470

505

540

580

630

685

745

Gage 
height.

Feet.

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

Discharge.

Second-feet.

815

905

1,010

1,125

1,250

1,390

1,540

1,700

1,870

2, 050

Gage 
height.

Feet.

3.4

3.5

3.6

3. 7

3.8

3.9

4.0

4.1

4.2

4.3

Discharge.

Second-feet.

2 245

2,455

2,680

2,915

3,160

3,410

3,665

3,930

4,210

4,510

Gage 
height.

Feet.

4.4

4.5

4.6

4.7

4.8

4.9

5.0

5.1

5.2

Discharge.

Second-fee*.

4,830

5,165

5, 515

5, 885

6,270

6, 675

7,090

7, 515

7, 955

Table fairly well defined. 

Estimated monthly discharge of North Platte River at Saratoga, Wyo.,for 1903.

Month.

June 10-30 ...... ............... .....
July .................................
August _----------.---__._--_ .. . . . .
September ..................
October ........... ...... ..........
November .---.--.-.....--. . _ _ . . . .
December ......... ______ _ . _ .

Discharge in second-feet.

Maximum.

8,180 

3, 038 

580 

745 

715 

630 

560

Minimum.

3, 538 

560 

382 

365

580 

435

452

Mean.

6,158 

1,267 

446 

592 

662 

567 

524

Total in 
acre-feet.

256,531

77,905

27,423

35,226

40,705

33,739

32,220

SOUTH PLATTE RIVER AT BIGSPRING, NEBR.

This station was established September 5, 1902, by J. C. Stevens. 
It is located at the highway bridge one-fourth mile south of the 
Union Pacific Railroad station at Bigspring, Nebr. The station was 
established as a State-line station, and was discontinued November 
21, 1903, for the reason that the desired information can be obtained 
at the Julesburg, Colo., station. The wire gage established in 1902 
was replaced by a chain gage fastened to the upstream girder of the 
bridge near the north end. The length of the chain from the end of 
the weight to the marker is 9.45 feet. During 1903 the gage was read 
once each day by Victor Root. Discharge measurements are made 
from the upstream side of the highway bridge, which consists of 88 
20-foot spans, supported by pile bents. The hand rail is marked at
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intervals of 20 feet and the initial point for soundings is the zero 
mark at the north end of the bridge on the upstream side. The 
channel is straight for 500 feet above and for 1 mile below the station. 
It is broad and shallow, with a shifting, sandy bed full of vegetation. 
The river is nearly dry from April to November. Both banks are 
low, but are not liable to overflow. Bench mark No. 1 is a Geological 
Survey 4-foot iron post located 200 feet north of the Union Pacific 
Railroad station on the west side of the street. Its elevation is 5.15 
feet above gage datum and 3,370 feet above sea level. Bench mark 
No. 2 is the floor of the bridge over the zero of the gage scale. Its 
elevation is 9.10 feet above gage datum. Gage datum is the water 
surface when the gage reads zero.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge measurements of South Platte River at Bigspring, Nebr., in 1903.

Date.

April 1 . _ _ _ _______ ... . _ _

May 9_____.__.__ __________

July8_. _ ._ .............

July 28.. ___________________

August 20 __________..-.___.

Hydrographer.

J. C. Stevens _ ....... . ...
.....do ......................
.....do ......................
.....do ..-_-. --..---    -
....-do ......................

Gage 
height.

Feet. 

2.85

1.98

1.80

1.80

1.96

Discharge.

Second-feet. 

1,299

20

1

2

10

Mean daily gage height, in feet, of South Platte River at Bigspring, Nebr., for
1903.

Day.

I.. ................................. .......i..

r,

^.. ........................... ...............
5.............................................
Q.. ..........................................
7.............................................
^....... .............................
5)

10. .................... ......................
11. .................................. .........
12.. ............... ............................ 
13.............................................
U.. .......... .............................
1^>.. ...... ................................. ...
16.......................... . ..... .

«Fi

Mar.

3.75
(«) 

(.«) 
00
(«)
( a) 
(a)

4.00 
3.90
3.90 
3.75 
3.55 
3.25 
3.25 
2.80 

 ozen

Apr.

2.90 
2.95 
2.65
2.65 
2.75 
2.60 
2.65 
3.ar> 
2. CO 
3.50 
3.40
2.40 
2.4(3 
2.00 
2.30 
2.00 
2.00 

at gag

May.

2.00 
2.00 
2.00
2.00 
2.00 
3.00 
3.00 
1.95 
3.00 
2.05 
2.00
2.00 
1.75 
1.80 
1.75 
1.75 
1.80 

e.

June.

2.00 
2.00 
2.00
2.00 
2.05 
2.00

LEO 
1.85 
1.80
1.80 
1.80 
1.80 
1.80 
1.80 
1.80

July.

1.80 
1.75
1.85
1.85 
1.80 
1.75 
1.85 
1.80 
1.75 
1.85 
1.80
1.80 
1.80 
1.90 
1.80 
1.80 
1.80

Aug.

1.85 
1.85 
1.80
1.75 
1.75
1.70 
1.70 
1.75 
1.75 
1.75 
1.80
1.80 
1.75 
1.75 
1.70 
1.85 
2.45

Sept.

1.80 
1.85 
1.R5
1.85 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90

1.90 
1.90 
1.90 
1.90 
1.90 
1.90

Oct.

2.00 
2.00 
3.00
2.05 
2.05 
2.10 
3.05 
2.00 
2.05 
2.C5 
2.05 
2.10 
2.10 
2.13 
2.11 
2.10 
2.10

/
Nov.

3.12 
3.15

2.15 
2.12 
2.12 
2.12 
2.11 
2.10 
2.10 
2.15 
2.10 
2.12 
2.13 
2.10 
2.10

IKE 99 04- -12
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Mean daily gage height, in feet, of South Platte River, etc. Continued.

Day.

l»..... ........................................
W. ............................................
^}..... ........................ ............... 
31............................................. 
22.....-.....................-..--.----. ---...
23.------.-...   -   ----.------ .-.... 
21......-................   ---.... .... --....
35.-...-.. ........ ............. ...--- ------
26... .... --...,.-___-----_.-.--__--_.-----
27.--.. ...... -._..-....---.-.----_----.. --....
28.................................... ------

30-. -........-.-....   ...... .--..-...---.. .
31.-......   .... + ... ............

Mar.

2.60
2.35
2.25 
2.20 
2 20
2.20 
2.15
3.15
2.25
2.20
2.15 
2.20
2.15
2.15

Apr.

2.00
2.00
2.00 
2.00 
2.00
2.00 
2. CO
2.75
2.00
2.00
2.00 
3.20
3.10

May.

1.80
l.BO
1.95 
1.90 
1.95
1.95 
2.00
2.00
1.95
1.95
1.90 
2.00
2.00

June.

1.80
1.90
1.90 
1.90 
1.P5
1.95 
1.95
1.90
1.X5
1.K5
l.W 
1 80
l.W

July.

1.80
1.80
1.75 

1.80
1.80 
1.75
1.75
1.75
1.80
1.75 
1.75
1.80
1.90

Aug.

2.25
2.00
1.93
1.85 
1.85
2.25 
2.05
2.00
2.00
2.13
2.00 
2 00
1.95
1.95

Sept.

1.95
1.90
1.90 

1.95
1.95 
1.95
1.95
1.95
1.95
2.00 
3.00
3.00

Oct.

2.11
3.10
2.10 
2.10 
2.08
2.07 
2.07
2.11
2.11
2.15
2.15 
3.16
2.12
2.12

Nov.

2.10
2.10
2.10 
2.23

......

Rating table for South Platte River at Bigspring, Nebr., from January 1 to
December 31, 1903.

Gage 
height.

Feet.

1.9

2.0

2.1

2.2

2.3

' 2.4

Discharge.

Second-feet.

5

20

70

160

310

480

Gage 
height.

Feet.

2.5

2.6

2.7

2.8

2.9

3.0

Discharge.

Second-feet.

660

840

1,020

1,200

1,380

1,560

Gage 
height.

Feet.

3.1

3.2

3.3

3.4

3.5

3.6
!

Discharge.

Second-feet.

1,740

1,920

2,100

2,280

2,460

2,640

Gage 
height.

Feet.

3. 7

3.8

3.9

4.0

Discharge.

Second-feet.

2,820

8, 000

3,180

3,360

Estimated monthly discharge of South Platte River at Bigspring, Nebr., for 1903.

Month.

March 17-31 . . .
April -.____---
May 1-30- .....
June 1-6 and 9- 
July (missed 2] 
August ................. .--..--...-.

30 . . . . , .
St) -------

September (missed llth and 21st) _____ 
October . .
November 1-21 (missed 3d and 17th) __

Discharge in second-feet.

Maximum.

1,200 

1,920 

40 

40 

5 

570 

20 

110 

230

Minimum.

110 

20 

0 

0 

0 

0 

0 

20 

70

Mean.

272 

560 

13 

7 

Trace. 

42 

7 

61 

87

Total in 
acre-feet.

8,093 

33, 332 

774 

389 

Trace. 

2,582 

389 

3,751 

3, 279
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SOUTH PLATTE RIVER NEAR JULESBURG, COLO.

This station was established April 2, 1902, by John E. Field, at the 
wagon bridge crossing South Platte River, about 1 mile southeast 
of Julesburg, Colo., a station at the junction of the main line and 
Denver branch of the Union Pacific Railroad. As this is the last 
station on South Platte River in Colorado, and is also below all 
irrigation ditches in Colorado taking water from the South Platte, 
with the exception of one, it is of considerable importance for secur­ 
ing data relative to the flow of return waters as well as the natural 
flow in the main channel. However, the conditions at this station 
are not as desirable as they should be, owing to the great width of the 
channel and the general instability of The bed of .the stream, features 
characteristic of the whole course of South Platte River through 
this part of the State. The channel at this point is about one-half 
mile wide, and at low stages of the river it is badly broken up by 
islands, causing the stream to flow in several different channels. The 
banks are low, but do not overflow. The bed of the river is dry dur­ 
ing the greater part of the year. The gage heights from March 15 
to March 31, and from November 25 to December 31, 1903, were 
affected by ice gorges and anchor ice, so that no rating table could be 
constructed for those periods. The gage is a 2 by 4 inch vertical 
timber spiked to a pile of the bridge about 600 feet from the north 
end. It is read once each day by T. W. Jenkins. Discharge measure­ 
ments are made at high water from the bridge, which is one-half mile 
long and is supported on piles at intervals of 20 feet. The initial 
point for soundings is the north abutment on the left bank. The 
channel is straight for 600 feet above and 400 feet below the station. 
The right bank is low, but is not liable to overflow. The left bank 
overflows only at very high stages. The section is broad and shallow, 
with a sandy, changeable bed. The channel is broken by islands at 
ordinary stages, and is covered with undergrowth and vegetation. At 
low water it is impossible to measure the velocity in the many small 
channels and the discharge has to be estimated. The bench mark is 
a 20-penny nail driven into the south face of the cap on the piling to 
which the gage is spiked. It is directly over the gage rod and is 
inclosed in a circle of white paint and marked " B. M." Its elevation 
is 8 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of M. C. Hinderlider, district hydrographer.
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Discharge measurements of South Platte River near Julesburg, Colo., in 19U3.

Aprill... ....... ...........
May 9_------_-. ...... ,_.._.
September 22 <*________ _ _ _ . . .

May 116..... ______________

Do.....................

July 23 « - - . . . - . . . --..-..

June 13 «_-__-_______.....

December 23 __--___ -....--

J.C.Stevens- ------------ 2.35

... .do ....... ... ...... 1.00

E.G. Murphy. ___ ......... 1.00

M. C. Hinderlider ...... . 1.22

R.I. Meeker, , ... ____ 1.09

.....do ..-...--... .... -.-.- .-.-.---.-

M.C. Hinderlider.. ....... .95

... .do .................... 1.00

.....do ---------------------- 2.68

1,145

25

4

40

36
<-42

< !

 '11

*' 526

o Estimated.
ft Water in 8 channels.
^Made 75 feet above head gate Western Irrigation District ditch. At this point the water is 

confined to one channel by sand and brush wing dam upstream for one-fourth mile. Head gate 
of canal about 2} miles east of Julesburg.

d Very rough measurement owing to great quantity of ice in the channel, ice gorge at bridge 
greatly affecting the gage reading.

Mean daily gage height, in feet, of South Platte River at Julesburg. Colo..for 1903.

Day.

1....... .-_-   --..--..__-__..---_.._
2..----......-.-.--.--.--.....-.---... 
3--.  -------.----.-----------..

^...... ................................ 
6     -.      .....................

9  --   -        --    -   --  

10......... ............................ 
11--.     -        -         . 

12
13--                .       -  
14   -  ..          .      _  
IK

\&.. ....................................
n.... ................ ..................
M&.... .................................
19  -     -   -     -           .

?j^.......... ............................
21
99

9'J

34   ...... .    _      ...... ......

25..  .--..-.   --.   ..    ....... 
m.. ....................................

'38

39
30   --    -.     ----- .  .... .... .

31..... . .-...-......     _   .  

Mar.

......

63.30

2.65
2.60
2.65
2 50

,2.50
2.50
2.65
2.40 
2.40
2.30
o go

2 30
o 30

2.30

Apr.

2.30
2.30 
2.30
2.30

2.25 
2.15
2 50

2.00
2.00
1.95 
1.85
1.80

1.50
1 50

1.30
1.20
1.15
1.15
1.25
1.30
1.20
1.10
1.10
1.00
1.00 
.95
.9,5
or

i (in

1 50

May.

1.00

1.00 
1.00
1.00,

1.00 
1.00
1.10
(«)

1.00 
1.50
1.00
1.00
1 00

1.00
1.00
1.15
1.10
1.00
1.00

1.00
1 00
1 00

1.00
1.00 
1.00
1.00
1 00

1.10
1 50

1.00

June.

1.00
1.05 
1.05
1.05
1.05 
1.05
1.05
1.05
1.05
1.10 
1.06
1.05
1.00
1 00

1.00
1 00

1.00
1.00
1.00
1.00
1.00
1 00
1 00

1.00
1.00 
1.00
1.00
I ftft

1.00
1.00

July.

1.00

.95 

.95

.95

.95 

.95
Qf;

.95

.95

.95 

.95

.95

.95
OS

.95

.95

.95

.95

.95

.95

.95
95

.95

.95

.90 

.90

.90
qQ

90
on

.90

Aug.

0.90

.90 

.90

.90

.90 

.90

.90

.95

.95

.95 

.95

.95

.95
Qfi

.95
"2.28

1.73
1.20
1.10
1.10
1.05
1.05

<-2.20

1.95
1.35 
1.10
1.05
1.05
1.05
1 00

1.00

Sept.

1.00
1.00 
1.00
1.00
1.00 
1.00
1 00

1.00
1.00
1.00 
1.00
1.00
1.00
1 00

1.00
1.00
1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.05 
1. 05
1.05
1.05
1.05
1.05

Oct.

1.05
1.05 
1.05
1.05

1.05 
1.05
1.05
1.05
1.05
1.05 
1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00 
1.00

1.00
1 00
1 00
1 00

1.00

Nov.

-----

......

1.05 
1.05
1.05
1.05
1.05
1.05
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

&1.60 
1.90
1.85
1.85
J.85

1. 75

Dec.

1.70
1.60 
1.55
1.50
1.45 
1.75
1.80
1.90
1.10
2.00 
2.10
2.15
2.15
5> 11

3.20
2.40

2.40
2.40
2.45
2.70
2.70
2.90
2.70
2.65
2.60 
2.50
2.40
2.40
2.40
2.40
2.40

« Observer absent.
& March 15 to 31 and November 25 to December 31,1903, affected by ice gorges.

Heavy rain.
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Rating table for South Platte River near Julesburg, Colo., from April 1 to Novem­ 
ber ?4, 1903.

Gage 
height.

Feet.

0.9

1.0

1.1

1 2

1.3

1.4

1.5

Discharge.

Second-feet.

1

9

42

96

180

270

361

Gage 
height.

Feet.

1.6

I t* 
. t

1.8

1.9

2.0

2. 1

2.2

Discharge.

Second-feet.

452

543

634

725

816

907

998

Gage 
height.

Feet.

2.3

2.4

2.5

2.6

2. 7

2.8

2.9

Discharge.

Second-feet.

1,089

1,180

1,271

1,362

1,453

1,544

1,635

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

3.4

3.5

Discharge.

Second-feet.

1,726

1,817

1,908

1,999

2,090

2,181

Discharge measurements have been made between 0.95 and 2.85 feet gage 
heights. On account of the shifting character of the river bed, the entire table is 
approximate.

Estimated monthly discharge of South Platte River near Julesburg, Colo., for 1903. 

[Drainage area, 30,598 square miles.]

Month.

April «_________---.

June __--_______-__

July _______________

September

October _ ______

November 1-24 

The period _ _

Discharge in second-feet.

^Maximum.

1,271 

361 

42 

9 

1,071 

22 

22 

42

Minimum.

3 

9 

9

1

9 

9 

9

Mean.

445 

38 

14 

3 

130 

15 

16 

27

Total in 
acre-feet.

26, 479 

2,337 

833 

184 

7,993 

893 

984 

1,285

40. 988

Run-off.

Second-feet 
per square 

mile.

0.0216 

.0018 

.0007 

. 00015 

.0063 

.0007 

.0008 

.0013

Depth in 
inches.

0. 0241 

.0021 

.0008 

. 00017 

.0073 

.0008 

.0009 

.0012

a Ice March 15 to 31 and. November 35 to December 31. 

MIDDLE CROW CREEK NEAR HECLA, WYO.

This station was established April 8, 1903, by G. "W. Zorn, the con­ 
structing engineer of the Cheyenne dam. The gage is located one- 
fourth mile above the dam and 4 miles northwest of Hecla, Wyo. 
It is a vertical rod driven into the bed of the stream at its deepest 
part and securely fastened to the timber which spans the stream, and 
which, in turn, is fastened to stumps of trees on one bank and a post 
planted in the ground on the other. The gage is read twice each 
day by G. W. Zorn. Discharge measurements are made from the 
timber which spans the creek at the gage rod. The right bank has
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been taken as the initial point for soundings at each measurement. 
The channel is very winding. It is straight for only 10 feet above 
and below the station. The banks are low, but are not liable to over­ 
flow. There is but one channel, and the current velocity is swift. 
The bed of the stream is composed of clean gravel, and is permanent. 
No bench marks have been established. This station has no connec­ 
tion with the station maintained during 1902.

The observations at this station during 1903 have been made under 
the direction of A. ,T. Parshall, district hydrographer.

Discharge measurements of Middle Crow Creek near Hecla, Wyo., in 1903.

Date.

^

May 18......... ......

July 5. ...............

July 30_. .............

Hydrographer .

A. J. Parshall . . ____._.-.__.

..--. .....do . -. ........... ------

...... .....do ..-.-...-............_

Gage 
height.

Feet. 

1.90

1.20

.60

Discharge.

Second-feet. 

48.1

23 2

6.2

2.8

Mean daily gage height, in feet, of Middle Croir Creek near Hecla, Wyo., for 1903.

Day. Apr.

\. ................. ........... ________
3
3. _...--___-__.______-_-____.______.      
4____. ..-.     .._     _..__..._ _...--

1 ................. ._-_____ -..__-   -..
8.....        -..-         -.. 0.85
9 ..... 1.13

10. .................................. 1.40
11.-. ....___... ..... 1.70
IS............................... . 1.47
13 _._._..-_       ...._      __._.' 1.57
14.. ... ..... .... 1.40
IS.................................. 1.30
16 ' ' 1 23
17   .    --           .- -.. . 1.35
18. ...... ........ ...... .______     _ 1.30
19 . ....... ' LOO
20.  .--.-  .   _   .      - 1.15
21 -.-.....   ....-......_.-..-.. 1.45
33. ___._. ........ -....---...... 1.77
33 ........ .   _....-__-   .__-_-_ 3.00
2i.. ................................. 3.05
35. -_--   -   ....-..- . _______... 3.30
36.---  -  ...   - -     -... 3.43
?fl ................................... 3.60
38.................      ........... 3.45
39..   .............................. 1.93
30................................... 1.90
SI................................... ........

May.

1.97
1.85
1.77
1.75

1.83
1.85
3.05
3.03
3.00
3.03
1.95
1.87
1.90
1.87
1.87
1.90
1.80
1.65
1.53
1 50
1.50
1.45
1.40
1.40
1.35
1.30
1.33
1.45
1.33
1 27

June.

1.30
1.35
1.20
1.30
1.37
1 33
1.30
1.18
1.15
1.30
1.10
1.05
1.05
1.43
1.33
1.10
1.07
1.00
.95
.95

1.00
.97
.95
.92
.85
.85
.82
.80

July.

0.75
.75

.85

.75

.75

.70

.70

.70

.70

.65

.65

.65

.70

.72

.67

.78

73
.67
.65
.65

.70

.65

.63

.60

.60

Aug.

0.60
.60
.60
.55
.55
.55
.55
.55
.63
.60
.60
.60
.55
.55
.55
.55
..55
.55
.55
.55
.55
.55
.57

1.00
TO

.60

.60

.55

.55

.55

.50

Sept.

0.50
.50
.50
.45
.45
.45
.45
.45
.50
.50
.50
.55
.60
.65
.65
.60
.60
.65
.65
.60
.60
.60
..55
.55
.50
.50
.50
.50
.55
.65

Oct.

0.70
.60
.60
.60
.60
.60

.55

.55

.55

.55

.55

.55

.60

.60

.60

.60

.60

.55

.55

.55

.55

.55

.55

.55

.55

.55

.55

.55

.55

.60

Nov.

0.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.55

.60

.60
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Rating table for Middle Crow Creek near Hecla, Wyo.. from April 8 to December
31, 1903.

Gage 
height.

Feet.

0.5

.6

. 7

.8

.9

1.0

Discharge.

Second-feet.

1.5

2 7

4.8

7.9

11.4

15.0

Gage 
height.

Feet.

1.1

1. 2

.11.4

1.5

1.6

Discharge.

Second-feet.

18.6

22.2-

25.8

29.4

33.1

36.8

Gage 
height.

Feet.

1.7

1.8

1.9

2.0

2.1

2.2

Discharge.

Second-feet.

40.5
44.3
48.1
52.0
56.0
60.0

Gage 
height.

Feet.

2.3
2.4
2.5
2.6

Discharge.

Second-feet.

64.0

68.0

72.0

76.0

Table well defined. 

Estimated monthly discharge of Middle Crow Creek near Hecla, Wyo., for 1903.

Month.

April 8-30__. _________ ___________ _
May __________ ...________.__.__ _ _
June . _ _ _ _ _ _____________ _ _ _
July.......'..........................
August ____________ ____________
September __________ __________
October __________ ^ ___ _ _ _ _ _ _ _
November 1-21 _

Discharge in second-feet. 
, Total in

Maximum.

76.0 

54.0 

30.1 

9.6 

15.0 

3. 7

"
~'. i

Minimum.

9.6 

24.7

7.0 

2.7 

1.5 

1.1 

2.1 

2. 1

acre-feet. 
Mean.

38.0 1,734 

40.4 2,484 

17.4 1,035 

5.2 320 

2.8 172 

2. 1 125 

2. 4 ' 148 

2. 6 108

SOUTH PLATTE RIVER AT KERSEY, COLO.

This station was established April 27,1901, by A. L. Fellows, assisted 
by John E. Field, at Kersey, a station on the Union Pacific, Railroad 
about 6 miles east of Greeley, at a bridge H miles north of the rail­ 
road station itself. This station was intended to take the place of 
the one previously maintained at Orchard, Colo. This point was 
selected on account of the regularity of the channel and the fact that 
there was a wagon bridge crossing the river from which gagings could 
be made at high water. It is of particular value owing to the fact 
that the point is just below all the important tributaries of the South 
Platte, which derive their supply from the mountain region. It is 
also at about the point where water could be used to the best advan­ 
tage for storage in reservoirs along South Platte River in northeastern 
Colorado. The observer is Edward K. Plumb, who lives near the
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bridge and reads the rod daily. The gage rod consists of a vertical 
2 by 6 inch timber, 8 feet long, marked in feet and tenths and spiked 
to the downstream side of the third pile of the bridge from its south end. 

Discharge measurements are made from the bridge at high water 
and by wading at low water. The initial point for soundings is the 
right end of the bridge on the downstream side. The channel is 
straight for 300 feet above and 400 feet below the station. The cur­ 
rent is swift. The right bank is high and not liable to overflow. The 
left bank is low and not well defined. It extends into high timber 
and overflows at extreme high stages. This has caused very little 
trouble, as the water seldom gets high enough to overflow. The bed 
of the stream is composed of shifting sand and gravel. There is one 
channel at low water and two channels at high water. In making 
discharge measurements from the bridge great care must be taken, 
as the piles under the bridge break up the current and cause eddies. 
No bench mark has been established, but a spike has been driven at 
each foot mark into the pile to which the gage is attached.

Discharge measurements of South Platte River at Kersey, Colo., in 1903.

Date.

March 24_. __...__. .........
April 16.... ....... ........
May 10.....................
June 14 ......... . . .....
June 18 . . . . . .-__.-.
JtdyS.......... ............
July 22

Octobers ...................

Hydrographer.

.....do _..._..--..-.__-._....
R.I. Meeker. ... _ .. .. . .
M. C. Hindeiiider ............
.....do ......................
.....do ....................._
.....do ......................
R. I. Meeker ._-.._..________.

E.C.Murphy. _______ .......

Gage 
height.

Feet. 

2.58

2.95

2.38

2.00

3.72

4.80

1.85

1.38

1.15

1.55

Discharge.

Second-feet. 

576

894

500

316

1,518

3, 349

217

138

91

188

Mean daily gage height, in feet, of South Platte River at Kersey, Colo., for 1903.

Day.

1. ........ .........».._....
2..........................
3..........................
4... .... . . .. .....
5.. ......_................. 
6.............. .. .....
7.. ............. ..........
8..........................
9.. ...... .....I.... ........

Jan.

2.40
2.40
2.40
2.40
2.50 
2.50
2.50
2 60
2.60

Feb.

2.40
2.50
2.55
2.45
2.40 
2.40
2.40
2.40
2.40

Mar.

2.70
2.75
2.75
2.80
2.90 
3.00
3.00
3.10
3.20

Apr.

3.40
3.25
2.90
2.90
2.80 
2.60
2.50
2.50
2.45

May.

2.50
2.40
2.40
2.40
2.50 
2.40
2 20
2.00
1.90

June.

l.T»
1.00
1.00
1.00
1.50 
1.50
1.90
2.00
2.90

July.

2.30
2.00
1.85
1.80
2.30 
2.00
2.00
1.90
1.85

Aug.

1.30
1.30
1.30
1.30
1.30 
1.30
2.30
2.30
1.50

Sept.

1.30
1.30
1.30
1.30
1.30 
1.30
1.20
1 20
1.20

Oct.

1.50
1.50
1.50
1.50
1.50 
1.50
1.50
1.50
1.50

Nov.

2.00
2.00
2.10
2.20
2.20 
2.00
2.00
2.00
2.10

Dec.

2.30
2.25
2.20
2.20
2.20 
2.20
2.20
2.20
2.20
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Mean daily gage height, in feet, of South Platte River, etc. Continued.

Day.

10..-.  ----------------
11. ----_--..--------. ------
12...   _- -     -   
13..... ______--   ------- 
U..... ................. ... 
15.---  -   -.   . ------
16..   .    --    --  
17.. ..---.-..---. -------
18.. ......   .-   ._-_ _
19.    -            -  
20
21
32
23
24
25
26...... ...... ...... .......
27-...    -  ---  
28
29.. ...................... .
30.   .    .....   .     _ 
31..  ..-_....-..     

Jan.

2.60
2.60
5.60
2.50 
2.45 
2.45
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40
2.40 
2.40 
2.40

Feb.

2.40
2.40
2.40
2.40 
2.40 
2.50
2.50
2.50
2.50
2.60
2.60
2.70
2.80
2.80
2.90
2.80
2.75
2.70
2.70

Mar.

3 20
3.20
3.40
3.20 
3.10 
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
2.95
2.95
2.95
2.95
2.95
3.00
3.20 
3.50 
3.70

Apr.

2.40
2.40
2.40
2.40 
2.40 
2.35
2.30
2 20
2 20
2 20
2 20
2.30
2.15
2.15
2.10
2.00
2.00
2.00
2.00
2.00 
2.50

May.

1.85
1.80
1.50
1.50 
1.45 
1.40
1.40
1.30
1.30
1 25
1 20
1 25
1 25
1.25
1 25
1 25
1.20
1.20
1.10
1.05 
1.00 
1.00

June.

4.00
4.20
4.00
3.80 
3.60 
3.80
4.00
4.30
4.70
5.00
4.60
4.00
4.00
3.85
3.75
3 43
3 23
2 71

2.70
2.50 
2.50

July.

1.80
1.50
1.50
1.40 
1.40 
1.40
1.40
1.40
1.35
1.35
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30 
1.30 
1.30

Aug.

1 30
1 30
1 30
1.20 
1.20 
1 30
1.20
1.20
1.20
1 flO
1 20
1 20
1 flO
1.20
1 20
1.40
1.50
1.40
1.30
1.30 
1.30 
1 30

Sept.

1.20
1.20
1.20
1.20 
1.25 
1.25
1.30
1.40
1.40
1.40
1.40
1.40
1.45
1.45
1.50
1.50
1.50
1.50
1.50
1.50 
1.50

Oct.

1.55
1.60
1 75
1.70 
1.65
1.70
1.65
1.80
1.80
1.75
1.70
1.70
1.70
1.75
1.70
1.70
1.65
1.70
1.70
1.75 
1.80 
2.00

Nov.

2.10
'?05

2.05
2.00 
2.00
?: 10

2.10
?,m
2.25
'? 30
2.40
2.40
2.40
2.35
2.30
2.30
2.30
230
2.30
2.30 
2.30

Dec.

2.20
2.20
2.20
2.30 
2.30 
2.35
2.35
2.35
2.40
2.40
2.40
2.40
2.35
2.35
2.30
2.30
2.30'
2.30
2.30
2.30 
2.30 
2.30

Rating table for South Platte River at Kersey, Colo., from January I to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

1.0

1.1

1 3

1.3

1.4

1.5

1.6

1.7

1.8

1.9

Discharge.

Second-feet.

67

83

100

131

144

170

196

334

354

385

Gage
height.

Feet.

3.0

3.1

3.3

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

330

359

403

449

498

550

605

665

730

800

Gage 
height.

Feet.

3.0

3.1

3.3_

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

875

951

1,030

, 1,115

1,205

1,300

1,400

1,505

1 , 615

1,735

Gage 
height.

Feet.

4.0

4.1

4.3

4.3

4.4

4.5

4.6

4.7

4.8

5.0

Discharge.

Second-feet.

1,865

3, 005

3,155

3,330

3,500

3,695

2, 900

3,130

3,350

3,850

Curve well denned.
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Estimated monthly discharge of South Platte River at Kernel/, Colo., for 1903. 

[Drainage area, 9,470 square miles.]

Month.

February - - - -

March ______......

April . _ _ _ _ _ ......

May ___________

June.-... . . - - .. .

July ...............

August . . ______

September _ . _ . . 

October . . . . . ______

November _ _ 

December _____

The year.

Discharge in second-feet.

Maximum.

605

800 

1.505 

1,205 

550 

3,850 

449 

449 

170 

330 

498 

498

3,850

Minimum.

498 

498 

665 

330

6^ 
t

67 

131 

100 

100 

170 

330 

402

67

Mean.

534 

579 

918 

518 

223 

1,278 

193 

137 

133 

213 

397 

443

463

Total in 
acre-feet.

32, 220 

32, 156 

56, 446

30, 833 

13, 712 

76, 046 

11,806 

8,424 

7,914 

13, 097 

23, 633 

37, 239

333, 506

Rim-off.

Second-feet 
per square 

mile.

0. 055 

.061 

.097 

.055 

.024 

.135 

.020 

.014 

, .014 

. 023 

.042 

.047

.049

Depth in 
inches.

0.063 

.064 

.112 

.061 

.028 

.151 

.023 

.016 

.016 

. 025 

.047 

.054

.660

CACHE LA POTJDRE RIVER NEAR GREELEY, COLO.

This station was established February 5, 1903, by M. C. Hinder- 
lider, assisted by J. J. Armstrong. The gage is located at a point 
1 mile above the junction of the Cache la Poudre with South Platte 
River. It is located on the right bank and consists of two sections. 
The lower section, reading from zero to 4.5 feet, consists of a 4 by 4 
inch inclined fir timber, fastened to the bank at its upper and lower 
ends by means of stakes. One foot vertical equals 1.86 feet on the 
rod. A vertical 2 by 4 inch timber for higher readings is set in the 
bank at the upper end of the inclined section. Discharge measure­ 
ments are made by wading at the gage rod. Approximate flood 
measurements may be made by gaging at a wagon bridge just above 
the mouth of the river and at the Kersey station just below. The 
initial point for soundings has been taken at the water's edge. The 
channel is straight for 150 feet above and 100 feet below the station. 
The current has a moderate velocity at ordinary stages. The right 
bank is high and partly wooded and seldom overflows. The left bank 
consists of a sand and gravel bar rising gently from the main channel 
of the stream. The bed of the stream is composed of sand and gravel 
and appears to be permanent. The cross section is regular, and there 
is but one channel. The bench mark is a spike driven into the east 
root of a 30-inch cottonwood tree 63 feet southwest of the gage. The 
tree is blazed on the face next to the gage. The elevation of the
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bench mark is 7.64 feet above the zero of the gage. The gage is read 
twice each day by John Nastrom.

Discharge measurements of Cache la Poudre River near Greeley. Colo., in 1903.

Date.

February 5 _ _ ..............
March 24_ __________ . _ _ . . _ . _

April 16. ___._ -._--_-.-_--

MaylO... ..^. ..............

June 18 ......... . . ......

July 22

October 8. ..._.--.-...._-._.

Hy drographer .

M. C. Hinderlider _._.___._._

.....do .......... ...........

_____do ......................

R. I. Meeker .^. .............

M. C. Hindeslider __.___.___.

.....do ......................

R. I. Meeker ______________

E. C. Murphy ___________

Gage 
height.

Feet. 

1.30

1.50

1.68

1.39

4.50

1.12

1.05

1.40

Discharge.

Second-feet. 

59

  108
141

76

1,676
45

31

91

Mean daily gage height, in feet, of Cache la Poudre River near Greeley, Colo.,
for 1903.

Day.

I......................... ..........

3___.. ..............................
4__...___ .......... ... ... ..
5__... ..............................
6
r....... ............................
8...................................
9--. ... .... .'....

10-. .................................
11..... .............................
13..................................
13... ............... ............... .
14. ...... ...... ........ .".............
15. ______ -....-.....  ............
16...-..-... ........ ................
17..-- ----   . --- -   ..........
18.-.    -.. -_.-.____-----.-
19___   _-_....    ....... .........

31
33
2S... ................................
2i.... .............................
35
26_ ___._-___---____--    ___...
'Xi. ............................. ....,
W.............. .....................
29.-....  ...... ............... ...
30... ........ .......... .......... ...
31--..  ..   -..-__   .-    --

Mar.

1.50
1.55
1.58
1.58
3 03
3.20
1.85
1.75

Apr.

1.68
1.80
1.85
1.75
1.68
1.60
1.60
1.58
1.60
1.68
1.63
1.78
1.83
1.68
1.65
1.63
1.60
1.58
1 60
1 50
1.45
1 45
1.40
1.40
1.43
1 48
1.63
1.78
3.20
9 03

May.

1.93
1.98
1.95
1.65
1.65
1.53
1.25
1 38
1.23
1.18
1.15
1.18
1.30
1.18
1.15
1.13
1.20
1.43
1.53
1.35
1.15
1 1PL

1.13
1.13
1.13
1.10
1.05
1.05
1 05
1.03
1.08

June.

1.13
1.08
1.05
1.08

"1.38
1.85
2.50

«3.18
"3.45

4.80
4 98
4.18
4.03
3.98

a 3. 95
4.45
4.55

4.58
4.58
1.56
1.68
3 7P!

3 55
9 43

1.88
1.70
2 OR

1.85
1 TO

July.

1.48
1.38
1.43
1.40
1.43
1.50
1.53
1.43
1.38
1.15
1.10
1.13
1.13
1.15
1.85
1.18
1.13
1.10
1.10
1.13
1.15
1 1^

1 1*1

1.18
1.18
1 11.

1.13
1.10
1.08
1.08
1 08

Aug.

1.08
1.08
1.08
1.08
1.13
1.13
1.13
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.03
1.03
1.03
1 03
1.03
1.03
1.03
1.10
1.15
1.20
1.10
1 08
1.08
1.08
1.08

Sept.

1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.03
1.05
1.13
1 33
1.33
1.38
1.33
1 33
1.20
1.38
1.38
1.43
1 38
1 28
1 ^n
1 38
1 38
1 ^n
1 38

Oct.

1.28
1.35
1.33
1 33
1 38
1.30
1.33
1.38
1.45
1.53
1.60
1.53
1.50
1.48
1.48
1.43
].38
1.33
1.35
1.30
1.33
1.33
1.38
1.48
1 48
1 48
1 48
1 48
1 48
1.48
1.48

"Heavy rain.
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Rating table for Cache la Poudre River near Greeley, Colo.,from March :?4 to
Decembei* 31, 1903.

Gage 
height.

Feet.

1.0

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

Discharge

Second-feet.

25

39

55

72

90

108

127

147

169

193

Gage 
height.

Feet.

2.0
-|

.2

.3
' 4
' 5

.6

' 7

o

Discharge.

Second-feet.

218

245

273

303

335

369

406

445

486

530

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

576

625

676

731

789

849

912

979

1,050

1,125

Gage 
height.

Feet.

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

5.0

Discharge.

Second-feet.

1,204

1,285

1,370

1,465

1,570

1,690

1,825

1,975

2,140

2,520

Estimated monthly discharge of Cache la Poudre River near Greeley, Colo.,for
1903.

Month.

March 24-3 1 ..........................
April - _ - . -_-_---___.-_______________
May --------------------- --.---.--.-

July............................:....
August .- -._ --.......- .-..-..-..-
September _______________ _.......-..
October -.---__---.___.___ . _ . . "__-__.

Discha 

Maximum.

273 

313. 

213 

2,480 

181 

55 

95 

127

2,480

rge in secon 

Minimum.

108 

90 

29 

32 

36 

" 29 

29 

60

29

i-feet 

Mean.

164 

142 

75 

785 

64 

36 

51 

89

Total in 
acre-feet.

2,602 

' 8, 450 

4,612 

46, 711 

3, 935 

2,214 

3,035 

5,472

77, 031

BIG THOMPSON CREEK NEAR ARKINS, COLO.

This stream drains the country immediately north of that drained 
by the headwaters of St. Vrain Creek, and is one of the largest tribu­ 
taries of South Platte River, into which it empties about 4 miles above 
the town of Evans. Little Thompson Creek is an important tributary 
of Big Thompson Creek, and the country drained by these two streams 
makes up Irrigation District No. 4. The junction of these creeks is 
near the lower end of the district, a short distance above the point 
where their combined waters enter the South Platte.
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Records of the flow of this stream were begun in April, 1888. The 
station was established at its present location on April 1, 1899. The 
only diversion above the gaging station is Handy ditch, a record of 
the gage heights of which is kept by the water commissioner of that 
district, J. M. Wolaver, who also kept the records of Big Thompson 
Creek at this point during the year 1900. It is necessary to include 
the discharge of Handy ditch in order to obtain the total run-off of 
the basin.

The station is located 4 miles southwest of Arkins, Colo., and 12 
miles west of Loveland, Colo., on the ranch of John Chasteen. The 
gage is a vertical 2 by 4 inch timber fastened to the downstream side 
of the wagon bridge at the right bank. This bridge is located about 
one-fourth mile below the mouth of the canyon. The gage is read 
twice each day by L. R. Stone. Discharge measurements are made 
from the wagon bridge, and at low water by wading below the bridge. 
The initial point for soundings is the south abutment, on the right 
bank of the river. The channel is straight for 600 feet above and 300 
feet below the station. The current is rapid. Both banks are high 
and wooded, and are not liable to overflow. There is but one channel, 
broken by the center pier of the bridge. The bed of the stream is 
lined with bowlders and is very rough, but is not subject to change. 
The bench mark is a nail in the root of a cottonwood stump 25 feet 
south of the gage. Its elevation is 9.35 feet above the zero of the 
gage.

Discharge measurements of Big Thompson Creek near Arkins, Colo., in 1903.

Date.

October 7 _..._.---_____--.

April 1.1 ......... ..........

May 9. .....................

June 17 -_..._---.-____.._..

July 2.. ....................

July 31.. ........... ......

August 13 .__..._-._________

September 10 __.... ..._..

Hydrographer.

E.G. Murphy ______________
M. C. Hinderlider . ....... ...
R. I. Meeker .......... .....
M. C. Hinderlider ....
..._do ......................

.....do ......................

... -do . ...

Gage 
height.

Feet. 

0.80

.78
1.35

2.88

2.23

1.78
.91

Discharge.

Second-feet. 

76

83
285

1,063
698
429
114

86
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Mean daily gage height, in feet, of Big Thompson Creek near Arkins, Colo.,for
1903.

Day.

iJ:::::::::::::;::::::::::::::::::::::::::::::::::::::
3.   ...  .........................................
4 ....................................................

6. ......... ..........................................

8....................................................
9------.... .......... ..........................
10..................................................
11....--.. .--..... ....................................
12.-.. ..--.... ................ ................. .......
13------....-..-.---.......--...-......    .........
14...---.   -..---..... ._...- --.  _.. ............. ..
15.... ...... .-..  ....-..    -................. ....
16.    --.---     -.---.   --   ------.    --   

IS.... ....... .........................................
\9........ ............................................
20.................................. ....... ........
21

22
23.   -   -...-.-.--..    ......._.........___....._
''4

25-.---    --   -   -..-..    ....-._.....-. .......
26..... ._   __._.   --.   __ ....._._.._.. .........

27
2S... .................................................
2d... .................................................
30...-..-......................    ......... ..... -...
31.---.-    ........   ...... -........  -.    -...

Apr.

0.83
.85
.83
.73

b.50
.53
.49
.54
.63
.73
.83
.85
.90
.95
.88
.75

May.

0.88
.85
.78
.75
.78
.75
.93

1.10
1.38
1.43
1.40
1.38
1.41
1.58
1.73
1.83
1.90
1.70
1.53
1.40
1.45
1.25
1.20
1.20
1.15
1.18
1.27
1.33
1.35
1.43

a 1.60

June.

1.73
1.65
1.90
2.08

"2.25
2.20

«2 25
2.45
2.45
2.35
2.25
2.33
2.45
2.38

"2.55
2.48
2.68
2.80
2.68
2.65
2.45
9 30

2.33
2. as
2.20
2.18
2.25
2.40
2.50
2.40

July.

2.20
2.20
2.18
1.98
1.93
1.85
2.05
2.15
2.10
2.13
2.10
2.05
2.08
2.05
2.08
2 03
2.25
2.03
1.90
1.73
1.70
1.83
1.90
1.88
1.83
1.78
1.70
1.65
1.50
1.40
i.a5

Aug.

1.28
1.13
1.13
1.08
1.08
1.08
1.10
1.13
1.10
1.10
1.00

.95

.S5

.95

.93
1.00
1.03
.98

1.00
.98
.95

1.03
1.08
1.15
1.13
1.05
.98
.93
.88
.68
.70

Sept.

0.73
.70
.70
.68
.68
.68
.93
.95
.83
.73
.70
.85
.80
.93
.85
.90
.85
.78
.75
.70
.70

(< )

a Heavy rain. 6 Fall due to water being taken out by Handy ditch. c Observer moved away.

Rating table for Big Thompson Creek near Arkins, Colo.,from January 1 to
December 31, 1903.

Gage 
height.

Feet.

0.4

.5

.6

. i

.8

.9

Discharge.

Second-feet

27

37

52

69

88

111

Gage 
height.

Feet.

1.0

1.1

1.2

1.8

1.4

1.5

Discharge.

Second-feet.

138
167
198
231
268
308

Gage 
height.

Feet.

1.6

1.7
1.8
1.9
2.0
2.1

Discharge.

Second-feet.

349

392

440

495

553

611

Gage 
height.

Feet.

2.2

2.3

2.4

2.5

2.6

2. 7

Discharge.

Second-feet.

669

727

785

843

901

959
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Estimated monthly discharge of Big Thompson Creek near ArJeins, Colo., for

[Drainage area, 305 square miles.]

Month.

April 15-30 .... ...

June -_.__--___-..

July ...............

August ....... ....

September 1-2 6 .... 

The period . .

Discharge in second-feet.

Maximum.

195 

526 

1,182 

819 

256 

139

Minimum.

60 

150 

402 

281 

86 

81

Mean.

114 

274 

885 

568 
170 

102

Total in 
acre-feet.

3,618 

16, 848 
52, 661 

34, 925 

10, 453 

4,249

122, 754

Run-off.

Second-feet 
per square 

mile.

0.37 

.90 

2.90 

1.86 

.56 

.33

Depth in 
inches.

0. 22 

1.04 

3.24 

2.14 

.65 

.26

a Monthly discharge of Big Thompson Creek includes water in Handy ditch. 
b Observer moved.

HANDY DITCH NEAR ARKINS, COLO.

Handy ditch diverts water for irrigating purposes, taking its sup­ 
ply from Big Thompson Creek where the latter emerges from the 
mountains, at a point about one-fourth mile above the gaging sta­ 
tion on the Big Thompson. The capacity of this ditch is about 160 
second-feet. The rating flume on the ditch is located about one- 
fourth mile below the head gates and within about 200 yards of the 
gaging station on the river. The flume is of trapezoidal form and 
equipped with a gage. A complete record was kept of the amount of 
water passing through the flume during the year 1903. The amount 
of water passing through the flume added to the amount passing 
the gaging station on the creek gives the total discharge of Big 
Thompson Creek where it leaves the mountains. Above this point 
little or no water is diverted.

Discharge measurements of Handy ditch near Arkins, Colo., in 1903.

Date. Hydrographer.

July 2__. ................. _ M. C. Hinderlider .........

July 21. .................... .....do ......... ..........
August 13 . ._.-_.. _.___ R.I. Meeker. ..... . r .. ......

September 10 ................... .do . . _ ...... . _ _ _ .

October 7 . ... ..... .... E.G. Murphy ..........
Do ............ ........ ; .... .do ._....__.._. ....

Gage 
height.

Feet. 

2.14

.70

.62

.32

.30

.30

Discharge.

Second-feet. 

157

37

33

17

15

16
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Mean daily gage height, in feet, of Handy ditch near Arkins, Colo., for 1903.

Day.

1. ......... ........... .........................
a...... ..............................................
3.... ................................................
4....... .............................................
5....... .............................................
6... .... .. .. .... ...

8___. ...... ____.. .... ...... ..... .

9.... ................................ ..
10........ ............................... ......
11. .......................................... ........
12........ ................................. ........
18. ...... .............................................
14....................................................
15........ ............................................
16...................................................

18....................-'..............-..............
19..... ...................... ..... ... ... ..

30.   ....-...   .................... ..... .......
21   ...... ........ ......... ......................
22
2S.... ................................................
24. ...... ...... .............. ...... __...__.. .......
25.. ....... .......................................... .
36_.......... ........ _...... ......... _.........____. .
27        .   .     ..           ..   .... ...
28_... ._.._...___.. ...... _....._....   . _...... ......
89......-    .......... .......... ............ ........
30........ ...... ..__..._. .    ...         .......
31......   .......    ..........   .... ..............

Apr.

0.40
.45
.45
.53
60

.60

.60

.60
1.10
1.10
1.18
1.20
1.15

May.

1.20
1.20
1.20
1.20
1.20
1.20

.95

.35
(«)
(<0
I")
(«)
(«)
(«)

.23

.23

.58

.70

.70

.70

.70

.65

.70

.65
60

.60

.60
60
60
60

.60

June.

0.60
.60
.60
.83

1.28
1.75
2.05
2.05
2.00
2.00
2.00
2.00
2.30
2.30
2.30
2.30
2 35
2.23
2 28
2.30
2.30
2.30
2.30
2.30
2.30
2.20
2.20
2.15
2.00
2.10

July.

2.00
2.08
1.85
1.70
1.20

.70

.70

.90
1.25
1.20
.83
.60
.60
.60
.75
.60
60

1.00
.80
.60
.60
60
60
60

.60

.60

.60
60
60
60

.60

Aug.

0.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60
.50
.40
.40
.40
.40
.40
.40
.40
.30
.30
.30
.50
.50
.40
.40
.40
.40
.40

Sept.

0.40
.40
.40
.30
.30
.30
.30
.30
.30
.30
.30
.30
.30
.CO
.CO
.30
.30
.30
.30
.:;o
.30

c & >

> Water shut out for repairs. t> Observer moved away.

Rating table for Handy ditch near Arkins, Colo., from January 1 to December 31,
1903.

Gage 
height.

Feet.

0.2

.3

.4

.5

.6

. i

Discharge.

Second-feet.

11

15

20

26

32

38

Gage 
height.

Feet.

0.8

.9

1.0

1.1

1.2

1.8

Discharge.

Second-feet.

44

51

58

65

72

79

Gage 
height.

Feet.

1.4

1.5

1.6

1.7
1.8
1.9

Discharge.

Second-feet.

87
95

104

113

122

132

Gage 
height.

Feet. >

2.0

2.1

2.2

2.3

Discharge.

Second-feet.

142

152

162

172

Curve fairly well defined.
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Estimated monthly discharge of Handy ditch near Arkins, Colo., for 1903.

Month.

April 18-30__ ._______...--..--________
May 1-8 <* and 15-31 ................ .

July.................................
August _   . .... _ _ . . . . . ___ ___
September 1-21 .__-________.__-____.

Discharge in second-feet.

Maximum.

72 
72 

172 
150 

32 
20

Minimum.

20 

12 

32 

32 

15 

15

Mean.

43 

42 

140 

52 

25 

16

Total in 
acre-feet.

1,109 

2,083 

8,331 

3,197 

1,537 

666

16, 923

«Water shut out for repairs to ditch. 

ST. VRAIN CREEK NEAR LYONS, COLO.

The town of Lyons is situated between the north and south forks 
of St. Vrain Creek, the forks uniting at a point about 1 mile east of 
the center of the town. Records of the flow of the creek at or near 
Lyons have been kept since April, 1888, except during the years 1893 
and 1894, but the station was not put in its present condition until 
May 11,1895, since which date records have been kept throughout each 
irrigation season. To obtain the total run-off of the drainage basin 
of the creek at this station the amount of water in the ditch must be 
added to the discharge of the creek. The present station is located 
one-half mile southeast of Lyons, Colo., below the junction of the 
north and south forks of St. Vrain Creek. It is opposite the switch 
of the Burlington and Missouri River Railroad and is about 500 feet 
below the head of the supply ditch which takes water out on the 
left side of the stream. The gage is an inclined 2 by 4 inch timber 
graduated to vertical tenths of a foot with brass-headed nails. It is 
embedded in the slag on the slope of the railroad embankment. The 
gage is read twice each day by Miss Bessie Sites. When the gage 
height is 3 feet or less discharge measurements are made by wading 
near the gage. At high water measurements are made from a wagon 
bridge about 600 feet below the gage. The initial point for soundings 
is the gage rod at low water and is the left end of the bridge at the 
north abutment when measurements are made from the bridge. The 
channel is straight for 300 feet above and 200 feet below the station. 
The current is rapid. The bed of the stream is composed of bowlders 
and cobblestones and is rough. The right bank is low, rocky, partly 
wooded, and liable to overflow. The left bank is the railroad embank­ 
ment, which is partly protected by a covering of slag and some 
bowlders. There is but one channel at all stages. At high water 
the current is somewhat affected by the bridge piers and the abut­ 
ments. The bench mark is a spike in the root of a large cottonwood

IRR 99 04  13
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tree 150 feet north, of the gage. Its elevation, when established, was 
6.51 feet above the zero of the gage. On November 8,1902, its eleva­ 
tion was found to be 6.47 feet above the zero of the gage.

Discharge measurements of St. Vrain Creek near Lyons, Colo., in 1903.

Date.

April 14.... ................

Do..... ................

May8---------------------.

DO-... .. .... ...........

July 1. .....................

July 20.... .................

August 12............ ......

September 9 . _ _ _ . . ......

October 6 ............. ....

Hydrographer.

M. C. Hinderlider ...........

.....do .......... _...........

.....do .. ...................

M. C. Hinderlider ...........

.....do ........'..............

.....do .......... ............

.....do ......................

E. C. Murohv ...............

Gage 
height.

Feet. 

2.38

2.35

2.85

2.85

4.01

3.55

3.20

2.50

2.27

2.08

Discharge.

Second-feet. 

89

79

224

216

870

485

324

99

59

31

Mean daily gage height, in feet, of St. Vrain Creek near Lyons, Colo., for 1903,

Day.

1.......... .....  ..........................
2
3.......   .............-....................
4. ........... ................................
5--....--  .................................
6............................................
1. ...... .....................................
8 ............ .
9...........  ..............................

10............................................
11...... -   --- -..    ...--...--.......
12...... ---...-.................-........._-..
13......--.-.---   --... . .......... ..........
14... ...--....-.....--....-..........._.......
15   ..--.......  -   ....... ..............
16............................................
17...... --   . -     ...... ....... ...... .
18...... ......-..  ...... ....................
19...   --    .    -    -         . .
30
21   .-  -  -     .      .   _  
W. ...........................................
^...... ......................................
2i...... ......................................
25...--...-.-... ...... -.    ............. ...
26--.-..-..... .--   -    . .._..  ......
«!.... ........................................
^».... ...... ...... ..........................
29... ...... ...... ....... .   ........... .....
30.....                   .  ..   
31.....  ............ ........................

Apr.

2.50
**2.48

2.48
2.48
2.48
2.48
2.43
2.43
2.38
2.35
2.50
2.60
2.68
2.75
2 58
2.65
2.68
2.70
2.75
2.80
2.80
2.85
2.95
2.95
2.95
3.05
2.88
2.93
3.00

May.

2.85
2.95
2.90
3.00
2.88
2.83
2.83
2.83
3.83
2.95
2.85
2 GO

2.83
2.95
3.05
3.15
3.30
3.05
2.95
2.85
2.85
2.75
2.75
2.68
2.68
2.75
2.75
2.80
2.83
2.88
3.05

June.

3.10
3.00
3.15
3.30
3.40
3.48
3.53
3.75
3.80
3.75
3.70
3.83
3.85
3.75
3.78
4.05
4 25
4.25
4.10
4.15
4.03
3.90
4.25
3.90
3.70
3.68
3.70
3.75
3.85
3.80

July.

3.65
3.65
3.60
3.25
3.10
3.13
3.25
3.40
3.35
3.40
3.33
3.30
3 25

« 3. 35
3.50
3.45
3.65
3.45
3 20
3.15
3.23
3.38
3.30
3.25
3.15
2.95
3.05
2.93
2.93
2.85
2.80

Aug.

2.73
2.65
2.63
2.63
2.60
2.63
2.63
3.63
2.63
3.58
2.50
2.50
2.50
2.43
2.45
2.40
2.45
2.43
2.43
2.40
2.45
2.50
2.65
2.55
2.60
2.55
'2.50
2.50
2.50
3.43
2.40

Sept.

2.38
2.33
2.33
2.30
3.28
2.33
2.33
2.35
2.30
2.25
2.20
2.30
2.30
2.40
2.38
2.33
2.30
2.33
2.30
3.25
2 23
2.20
2.30
2.30
3.18
3.30
3.30
3.10
3.08
3.10

Oct.

2 25
2.15
2.08
2.08
2.00
2.10
2.18
2.20
2 20
2.18
2.13
2 20
2 30
3.20
2.30
2 23
2.18
2.15
2.15
2.18
2.15
2.13
2.10
2.13
2.00
2.03
2.03
2.03
2.05
2.00
2.00

« Water turned in from Beaver Park reservoir.
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Rating table for St. Vrain Creek near Lyons, Colo*, from January 1 to December
31, 1903.

Gage 
height.

Feet.

2.0

2.1

2.2

2.3

2.4

2.5

Discharge.

Second-feet.

23

34

50

70

93

119

Gage 
height.

Feet.

2.6

2.7

2.8

2.9

3.0
. 3.1

Discharge.

Second-feet.

146

174

203

234

266

299

Gage 
height.

Feet.

3.2

3.3

3.4

3.5

3.6

3.7

Discharge.

Second-feet.

334
372

414

461

516

582

Gage 
height.

Feet.

3.8

3.9

4.0

4.1

4.2

4.3

Discharge.

Second-feet.

660

752

860

980

1,110

1,250

Curve well defined up to 4 feet gage height.

Estimated monthly discharge of St. Vrain Creek near Lyons, Colo.,for 1903. a 

[Drainage area, 209 square miles.]

Month.

April 2-30. .........

May ...............

Jtine ---...-.-.-...-

July ..... v . ........

August. ............

September ... ......

October ........ ...

The period . _ .

Discharge in second-feet.

Maximum.

308 
439 

1,280 

638 

190 

100 

78

Minimum.

82 

173 

271 

210 

100 

44 

35

Mean.

175 

269 

769 

412 

139 

72 

50

Total in 
acre-feet.

10, 066 

16,540 

45,759 

25, 333

8,547 
4,284 

3,074

113,603

Run-off.

Second-feet 
per square 

mile.

0.84 
1.29 

3.68 

1.97 

.67 

.34 

.24

Depth in 
inches.

0.91 

1.49 
4.11 

2.37

.77 

.38 

.28

a Supply ditch included in computations. 

SUPPLY DITCH AT LYONS, COLO.

The supply ditch takes its supply of water for irrigating purposes 
from St. Vrain Creek at a point about 500 feet above the gage rod 
in the creek. The capacity of the ditch is approximately 90 second 
feet. The rating flume on the ditch is located about 200 feet from 
the head gates, the same being of rectangular cross section, in good 
repair and equipped with a gage. Observations were made twice 
daily of the amount of water passing through this flume during 1903, 
and discharge measurements made each time gagings were made of 
the creek. The amount of water diverted by this canal, added to the 
amount of water in St. Vrain Creek at the gaging station gives the 
total amount of water in the creek at this point. This is almost
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the entire discharge of the creek, small amounts being diverted above 
this point

Discharge measurements of supply ditch at Lyons, Colo., in 1903.

Date.

May8 
Junel 
Julyl 
July2( 
Augus 
Septen 
Octobe

Me

1... ...
2
3......
4......
5------
6......
1. ......
8. ......
9.......

10.......
11......
12......
13.......
14. ...__.
15

5 .................___

1
-12

iber 9.. ..............
r6._. ................

Hydrographer.

R. I. Meeke 
M. C. Hind, 

do

r . _
srlider

do
R. I. Meeke 
...-.do-..-.
E. C. Murpljy. ..............

helglt. Discharge.

Feet. Second-feet.

0.80 44 

.95 60 

1.18 87 

.70 31 

.30 7 

.30 7 

.50 18

an daily gage height, in feet, of supply ditch at Lyons, Colo., for 1903.

Day.

-      .. -------- __________________    ..-. 
16  . '.-.. ................................
IT..........................................
18........-   ...............................
19.....-.    -....    ...... ........ ........
20
21
22
2S.. ..........................................
Zi...... ......................................
2S>.. ..........................................
26
^l. ..........................................
2S.... ........................................
29
30     .                .____    _  _
81.... .    ..              ..........

Apr.

0.20 
. .30 

.40 

.50 

.60 

.60 

.35 

.10 

.60 

.60 

.10 

.10

May.

0.35 
.60 
.60 
.60 
.60 
.70 
.80 
.90 

1.05 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
.90 

1.00 
1.15 
.95 
.80 
.68 
.58 
.53 
.50 
.25 
.25 
.25 
.25 
.25 
.25 
25

June.

0.25 
.25 
.25 

1.20 
1.15 
1.15 
1.15 
1.50 
1.50 
1.50 
1.40 
1.40 
1.50 
1.55 
l.TO 
1.00 
1.00 
1.20 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20

July.

1.20 
1.20 
1.10 
1.10 
.80 
.70 
.80 
.90 
.90 
.80 
.70 
.70 
.70 
.20 
.90 
.75 
.75 
.75 

1.05 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.55 
.30 
.30

Aug.

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.60 
.60 
.65 
.65 
.60 
.60 
.60 
.35 
.35 
.35 
.35

Sept.

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.£0 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.40 
.40 
.40

Oct.

0.50 
.50 
.50 
.50 
.45 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.33 
.30 
.30 
.30 
.30 
.35 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40
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Rating table for supply ditch at Lyons, Colo., from January 1 to December 31,
1903.

Q-age 
height.

Feet.

0.1

.2

.3

.4

.'5

Discharge.

Second-feet.

1

3

7
12

18

Gage 
height.

Feet.

0.6 ,

.7

.8

.9
1.0

Discharge.

Second-feet.

25

34

45

56

67

Gage 
height.

Feet.

1.1

1 2

1.3

1.4

1.5

Discharge.

Second-feet.

78

89

100

111

122

Q-age 
height.

Feet.

1.6

1.7

Discharge.

Second-feet.

133

144

Curve well defined.

Estimated monthly discharge of supply ditch at Lyons, Colo., for 1903.

Month.

April 19-30... ........................

May -_.__.___--__--_-,-._-.___.._----

July.................................

August -----_----.----------------.-.

The period _. ._ ............ . .

Discharge in second-feet.

Maximum.

25 

83 

144 

89 

30 

12 

18

Minimum.

1 

5 

5 

3

7 

7 

7

Mean.

13 

38 

90 
44 

12 

7.50 

10

Total in 
aore-feet.

309 

2,337 

5, 355 

2,705

738 

446 

615

12,505

CLEAR CREEK AT FORKSCREEK, COLO.

This station was established May 29, 1899, by John E. Field. The 
station is located at the footbridge just below the Colorado and 
Southern Railroad bridge near the railroad station. The chain gage 
is fastened to the wooden cribwork on the left bank 30 feet below the 
footbridge. The length of the chain from the end of the weight to 
the marker is 20.25 feet. Discharge measurements are made from 
the single-span footbridge. The initial point for soundings is a brass- 
headed nail on the rail of the bridge at the north end. It is marked 
zero with white paint. The channel is straight for 30 feet above and 
150 feet below the station. Both banks are high and are not liable to 
overflow. The right bank is the side of the mountain and the left 
bank is the retaining wall of the railroad embankment. The bed of 
the stream is composed of small cobblestones and bowlders, with some 
silt at low stages. The current is rapid and it is necessary to use a 
stay wire on the meter at high stages. The bench mark, established 
October 8, 1903, is a cross cut in the top of the downstream stringer 
over the first strut from the south end of the footbridge. When
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established its elevation above the water surface was 12.73 at a gage 
reading of 2 feet. The gage is read twice each day by C. W. 
Hoisington.

Discharge measurements of Clear Creek at Forkscreek, Colo., in 1903.

Date.

Mayl

May 29.... .................

June 20 --------------------

June 25 ._.............-.-.-

Jnly 17-. ........... ...._..

Jnly 1*6.. ...................

Hydrographer.

M. C. Hinderlider . . . . . . .

.....do.--.-.....--..-------.

.....do _---.-_   -   -------

M. C. Hinderlider ........ ...

..-..do ......................

M. C. Hinderlider _______----

.-.-.do ................._....

Gage 
height.

Feet. 

2.10

2.65

2.58

3.60

3.58

3.24

2.30

2.03

2.15

Discharge.

Second-feet.

108

310
304

1,194

992

646

183

123

101

Mean daily gage height, in feet, of Clear Creek at Forkscreek. Colo., for 1903.

Day.

I...... ....--. ....... ......... ....... ...-.-
2  . ......... ............................. -.
3-......  .........  .....  ...............
4....... .............................. ........
5... ............................... ..........
6. ....................................... ....
1...... .................................. ....
8. ........................................ ..
9   .. ................................... ...

W. ....................................... ....
11. ....................................... ....
K. ...........................................
13.................. ..........................
U. ...........................................
l&.... ........................................
16  ........................ .................
n....  .....................................
w.......... ..................................
19.... ........................................
20   ..........  ...... ... .... .   . 
21-.........   ....- ......  ........ .......
22.   .......................... ..............
2»...... .................................. ....
24:....     ....................................

25
2&... .............................. ..........
21. ........... ................................
^,.... ........................................
^Sl. ...........................................
m. ...........................................
31........ ....................................

Apr.

1.60
1.55
1.40
(«)
(a)
(a)

1.80
1.40
1.50
1.55
1.55
1.50
1.40
1.40
1.45
1.40
1.40
1.45
1.55
1.50
1.55
1.75
1.75
1.95
2.00
2.05
2.15
2.15
2.05
2.00

May.

2.05
2.15
2.05
2.05
2.15
2.23
2.25
2.35
2.40
2.65
2.55
2.55
2.45
2.55
2.73
2.75
2.85
2.65
2.50
2.50
2.55
2.48
2.43
2.43
2.45
2.63
2 55
2.60
2.60
2.63
2.65

June.

2.75
2.75
3.00
2.95
2.98
3.00
3.08
3.10
3.13
3.10
3.00
3.15
3.20
3.18
3.23
3.53
3.55
3.60
3.70
3.80
3.68
3.73.
3.68
3.65
3.60
3.55
3.53
3.58
3.60
3.55

July.

3.55
3.55
3.48
3.25
3.15
3.18
3.15
3.23
3.18
3.20
3.18
3.10
3.10
3.15
3.15
3.30
3.25
3.13
3.03
2.95
2.93
2.95
2.95
3.10
3.05
2.93
2.88
2.80
2.78
2.68
2.70

Aug.

2.70
2.65
2.58
2.55
2.53
2.55
2.48
2.43
2.40
2.38
2.35
2.35
2.38
2.35
2.33
2.45
2.38
2.30
2.28
2.25
2.25
2.23
2.53
2.55
2.38
2.40
2.33
2.28
2.25
2.23
2 20

Sept.

2.18
2.15
2.18
2.10
2.13
2.15
2.28
2.18
2.15
2.10
2.10
2.13
2.10
2.18
2.10
2.03
2.10
2.13
2.10
2.10
2.03
2.00
2.00
2.00
1 98
1.95
1.95
1.90
2.00
2.00

Oct.

2.15
2.05
2.00
2.03
1.98
1.93
1.90
2.03
1.95
1.93
1.98
2.03
2.03
2.00
2.13
2.08
2.05
2.03
2.03
2.08
2.05
2.08
2.03
2.03
1.98
2.03
1.98
1.95
1.95
2.08
1.85

"Water below weight.
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Rating table for Clear Creek at Forkscreek, Colo.,from April 1 to December 81,
1903.

&,
Feet.

1.8
1.4
1.5
1.6
1.7
1.8
1.9

Discharge.

Second-feet.

30
34
39
48
58
70
85

Gage 
height.

Feet.

2.0
2.1
2.2
2.3
2.4
2.5
2.6

Discharge.

Second-feet.

104
127
154
183
217
254
295

£R
Feet.

2.7
2.8
2.9
3.0
3.1
3.2
3.3

Discharge.

Second-feet.

338
385
436
491
550
616
692

Gage

Feet.

3.4
3.5
3.6
3.7
3.8

Discharge.

Second-feet.

784
898

1,042
1,220
1,438

Estimated monthly discharge of Clear Creek at Forkscreek, Colo., for 1903. 

[Drainage area, 346 square miles.]

Month.

April (4, 5, and 6 
missing) « ........

May -..._..........
June _ . _ _ .......
July _______________
August __.___....
September ......
October ... _-.....

The period. _ -

Discharge in second-feet.

Maximum.

140 
410 

1,438 
966 
338 
177 
140

1,438

Minimum.

30 
115 
361 
329
154 
85
77

30

Mean.

60 
248 
804 
567 
219 
124 
108

Total in 
acre-feet.

3,213 
15, 249 
47, 841 
34,863 
13,466 
7,379 
6,641

128, 652

Run-off.

Second-feet 
per square 

mile.

0.17 

.72 

2.33 

1.64 

.63 

.36 

.31

Depth in 
inches.

0.17 
.83 

2.60 
1.89 

.73 

.40 

.36

« Water below weight. 

SOUTH PLATTE RIVER AT DENVER, COLO.

In the spring of 1895 a river station was established at the Twenty- 
third Street Viaduct in the city of Denver, but observations were dis­ 
continued on June 18, as the location was found to be unfavorable 
for accurate measurements, and the water had fallen below the gage. 
In July a station was established at the Fifteenth Street Bridge and 
observations were begun, these being made in the morning and in the 
afternoon. Stream measurements were then made from the lower 
side of the bridge. The original gage consisted of two 6 by 2 inch
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timbers spiked together, inclined and graduated to vertical tenths of 
afoot. The space between the marks was 0.156 foot. The timbers 
were fastened to posts driven into the bank. The bench mark is 107 
feet southwest from the gage and is a cross mark on top of the east 
abutment of the Fifteenth Street Bridge on the north corner. It is 
marked "B. M." and is 6.15 feet above the 9-foot mark of the original 
Fifteenth street gage rod, which has since been destroyed.

Another inclined gage rod, reading the same as the one on the right 
bank, was placed on the left side in August, 1898. It consisted of a 
4Joy 4 inch by 12-foot timber fastened to posts driven into the left 
bank and graduated to vertical feet and tenths.

This rod was washed out by the high water of June, 1900, which 
also removed the sand bar in front of the rod on the right-hand side, 
making it available at low-water stages, and since that time the read­ 
ings have been taken from the latter rod, or from rods which replaced 
it and which were located at the same point.

May 15, 1901, a T-rail was placed on the site of the latter rod, which 
was stolen. The rail was embedded in an inclined position in the 
slag bank. All readings were taken from this rod from May 15, 1901, 
to June 9, 1903, when the rod was again stolen. On June 10, 1903, a 
vertical 4 by 4 inch timber was placed at the same point and fastened 
to a cottonwood tree. The zero of the rod was placed at the same 
elevation as the zero of the old gage. It is read twice each day by 
Clarence Crisman.

The present gage and the bridge from which measurements are made 
are located at a point immediately below the mouth of Cherry Creek, 
which enters between the Fourteenth and Fifteenth Street bridges. 
The stream at this point is confined between artificial embankments 
of furnace slag.

Discharge measurements are made by wading at a point below or 
above the gage at low water and from the Fifteenth Street Bridge at 
high water. The initial point for soundings is the edge of the right 
abutment of the Fifteenth Street Bridge. The channel is straight for 
100 feet above and for 500 feet below the station. The current is 
swift at high stages, but becomes sluggish at low stages. The banks 
are slag embankments and can only overflow at extreme flood stages. 
The bed is composed of sand, free from vegetation, but very shifting. 
The bench mark is the top of the capstone on the south end of the 
southeast abutment of the Sixteenth Street Viaduct on the right bank 
below the gage. Its elevation is 12 feet above the zero of the gage. 
The channel scoured during the flood about June 15, 1903, necessi­ 
tating two rating tables for this year.
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Discharge measurements of South Platte River at Denver, Colo., in 1903.

Date.

January 5 ... ..... . ......
January 27 .. . . ......... .
February 17 . . . ........
March 11 --_-.._ ...... .
March 28.. .................
April 13.... ....___..____...
April 16. ............ ......
April 21...... ... .... ..
June 6 .....--....._---.....
June 10............. .... .
June 16................ ..
July2_.___ ............. .
July 14................. ..

Do.....................
July 22.... .................
July 30.. ....... ..._L.. .._.

Do.....................
August 7.-.. ...... .... .
August 27----.--.... .-..--

Do.....................

Hydrographer.

M.C.Hinderlider...... ...-.
.....do ........1. ............
.....do ......................
.....do ......."..."............
F. Cogswell .......-....---.-
M. C. Hinderlider . _ ..........
R. I. Meeker --.. ..........
.....do ......................
.....do --------_--_--------.
G.B. Monk. ......... ........
.....do ......................
.....do ......................
.....do ......................
T.E. Brick .......... ..._..._
G.B. Monk. ......_..........
R. I. Meeker .................
G.B. Monk.. ................
.....do .._...................
.....do .......:..... .......
T.E. Brick ..................

.....do ......................
R. I. Meeker __..._...--.--...

Gage 
height.

Feet. 

1.29

1.21

1.00
1.61
1.10
1.06
1.16
.96

2.15
2.80
3.00
2.20
1.40

' 1.40
1.20
.70
.70
.50

1.30
1.20
1.30
.87

Discharge.

Second-feet. 

78

75
49

150
74
35
83
46

312
788

1,240
507
263
276
186
77
68
61

174
189
171
85

Mean daily gage height, in feet, of South Platte River at Denver, Colo., for 1903.

Day.

I....... ..................
2..... ....................
3.. .................. .....
4..... .................... 
5.........................
6......... ............ ....

8..... .................... 
9____. ___._... ............

10.____.-.. .._._..._____. 1..
11.........................
12
13........ ............. ....
14............. ........... .
IS.........................
16..   ....................
17.........................

Jan.

1.05
1.05
1 30
1.78 
1.25
1.48
1.58
1.20 
1.50
1.25
1.10 
1.13
1.08
1.08
1 28
1.10
1.15

Feb.

1.20
1.25
1 23
J.05 

.98

.98
1.00
.95 

1.10
1.40
1.45 
1.40
1,18
1.00

.95

.98
1.00

Mar.

1.20
1.38
1.43
1.38 
1.40
1.40
2.00
1.60 
1.43
1.38
1.55 
1.43
1.50
1.43
1.55
1.18
1.03

Apr.

0.83
1 23
1.30
1.10 
.90

1.23
1.20
1.15 
1.15
1.05
1.05 

.95
1.10
1.05
1.20
1.13
1.20

May.

1.43
1.33
1.33
1.70 
1.33
1.43
1.53
1.18 
1.20

"1.18
1.30 
1.10
.95

1.05
.95
.98
.90

June.

1.23
1.45
1.63
1.75 
1.90
2.05

"2.10
2.30 

oS.60
2.90
2.70 

«2.65
2.70
2.73
3.00
2.95
3.00

July.

2.20
1.95

«2 25
2.10 
2.25
1.85
1.75
1.55 
1.35
1.35
1.15 
1.35
1.40
1.40
1.45
1.30
1.65

Aug.

0.78
.60
.65
.65 
.65
.65
.65
.a5
.70
.70
.70 
.68
.65
.60
.80
.70
.63

Sept.

0.95
.90

1.05
1.03 
1.20
.95
.75

1.05
75

.80

.80 

.90

.95
1.00
1.15
1.20
1.40

Oct.

0.83
.88
.85
.83 
:90
.90
.90
.85 
.85
.85
.85 
.80
.90
.70
.90
.85

1.00

Nov.

1.16
1.08
1.00
.90 
.85
.85
.85

1.35 
1.40
1.38
1.33 
1.05

.95

.93

.75

.73

.75

Dec.

0.98
.83
.78
.88 
.70
.73
.75
.80 
.70
.73
.63
.70
.68
.85
.85
.95
.68
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Mean daily gage height, in feet, of South Platte River, etc. Continued.

Day.

18........................
19-   -   _.     ._   _...
20_               . 
21. ....... .,........   .. ..
33-   .....................
23
24-.--- ....................
86-.   .... ................
26-... .....................
27
28.-...  .................
29........ .................
30..-..--....--......   .
31.   .....................

Jan.

1.08
1.10
1.10
1.10
1.10
1.08
1.60
1.35
1.25
1 25
1.20
.95

1.08
1.15

Feb.

1.00
1.20
1.35
1.35
1.30
-l 4A

1.50
1.50
1.35
1.30
1.28

Mar.

1.35
1.60
.98
.95

1.25
1.45
1.10
1.10
1.10
1.30
1.05
.95

1.00
.93

Apr.

1.23
.95

1.13
1.00
.75
.88
.88
.90
.75
.90

a. 23
1.25
1.25

May.

.98

.98

.90

.85

.88

.88

.90
1.00
1.05
1.03
1.15
1.20
1.20
1.10

June.

2.90
2.50
2.40
3.30
2 20
1.95
1.75
1.65
3.10
2.35
2.20
2.10
2.35

July.

1.85
1.75
1.75
1.45
1.35
1 23
1.30
1.35
1.23
1.10

.95

.98

.65

.80

Aug.

.80
1.25
.83

«1.05
1.45
1.35
.85

1.15
1.20
1.18
1.03
1.05
1.18

Sept.

1.20
1.05

.90

.95

.83

.80

.80

.83

.80

.75

.70

.83

.83

Oct.

.95

.95
1.03
1.20
1.00
.95

1.08
1.00
.95
.90
.90

1.18
1.20
1.20

Nov.

.70

.68

.73

.75

.75

.68

.80

.78

.80

.80

.75

.68

.88

Dec.

.73

.73

.75

.68

.73

.70

.73
- .73

.68

.73

.78

.78

.78

a Bain.

Rating table for South Platte River at Denver- Colo. , from January 1 to June
15, 1903.

Gage 
height.

Feet.

0.7

.8

.9

1.0
1.1

1.2

Discharge.

Second-feet.

26

32

40

49

59

72

Gage 
height.

Feet.

1.3

1.4

1.5

1.6
1.7

1.8

Discharge.

Second-feet.

88
106

125

148

172

197

Gage 
height.

Feet.

1.9

2.0

2.1

2 2
2.3

2.4

Discharge.

Second-feet.

225
356
293

334
383

440

Gage 
height.

Feet.

2.5

2.6

2. 7

2.8
2.9

3.0

Discharge.

Second-feet.

508

597

705

845

1,025
1,240

Rating table for South Platte River at Denver, Colo., from June IG to December
31, 1903.

Gage 
height.

Feet.

0.5

.6

.7

.8

.9

1.0

1.1

Discharge.

Second-feet.

60

65

72
80

94

116

146

Gage 
height.

Feet.

1.2

1.8

1.4
1.5

1.6

1. 7

1.8

Discharge.

Second-feet.

183

224

268
315

365

415
468

Gage 
height.

Feet.

1.9

2.0
2. 1

2.2

2.3

3.4

2.5

Discharge.

Second-feet.

523

580

640

703

764

836

889

Gage 
height.

Feet.

2.6

2.7

2.8
3.9

3.0

Discharge.

Second-feet.

954

1,033

1,093
1,166

1,340

Both tables are somewhat approximate in the upper part, depending upon one 
measurement when channel was scouring.
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Estimated monthly discharge of South Platte River at Denver, Colo.,for 1903. 

[Drainage area, 3,840 square miles.]

Month.

January _____ __. _.
February _______ .

May ---__.__._.__-.
June _ _ __-____._
July -_____-.__--__.
August _ _ _ _
September .......
October _ . . . .

The year

Discharge in second-feet.

Maximum .

192 

125 

256 

88 

172 

1,240 

733 

291 

268 

183 

268 

111

1,240

Minimum.

44 

44 

42 

29 

36 

77 

68 

65 

  72 

72 

70 

67

29

Mean.

78 

78 

94 

58 

68 

637 

328 

108 

112 

108 

111 

78

155

Total in 
acre-feet.

4,796 

4,332 

5,780 

3,451 

4,181 

37,904 

20, 168 

6,641 

6,664 

6,641 

6,605 

4,796

111,959

Run-off.

Second-feet 
per square 

mile.

0.020 

.020 

.024 

.015 

.018 

.166 

.085 

.028 

.029 

.028 

.029 

.020

.040

Depth in 
inches.

0.023 

.021 

.028 

.017 

.021 

.185 

.098 

.032 

.032 

.032 

.032 

.023

.544

SOUTH PLATTE RIVER AT SOUTH PLATTE, COLO.

This station is located at the junction of the North and South forks 
of South Platte River, at the town of South Platte, located on the 
Colorado and Southern Railroad, about 9 miles above the inouth of 
the canyon. The station was established March 28,1902, by John E. 
Field, at the wagon bridge crossing the main stream about 150 feet 
below the junction of the two forks. This station is of special impor­ 
tance, its location being above the diverting gates of all irrigating 
ditches, and also above the intake of the Denver Union Water Com­ 
pany, which derives the greater part of its supply of water from 
South Platte River a few miles below this station. The location of 
the Cheesman storage reservoir on the South Fork, 20 miles above 
this station, and the contemplated installation of large power plants 
of the two forks above, also add to the importance of this station as 
a point from which to secure data. Bridges across either fork above 
the main station allow of measurements being made on these streams, 
thereby checking all gagings on the main stream below. This station 
is located only about 200 feet from the Colorado and Southern Rail­ 
road station and is easily accessible from Denver. The gage is a 
vertical 2 by 6 inch pine timber reading from zero to 7 feet and is 
fastened to the upper side of the center pier of the highway bridge. 
When the gage reads 2.3 feet or less, measurements are made by wad­ 
ing about 250 feet below the bridge. At high water discharge meas-
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urements are made from the lower side of the two-span highway 
bridge to which the gage is attached.

The gage is read twice each day by Mrs. Mata Wallbrecht. The 
initial point for soundings is the river face of the right abutment. 
The channel is straight for 250 feet above and 400 feet below the 
station. The current is rough and rapid beneath the bridge, but 
becomes more even below. The right bank is the side of the moun­ 
tain. The left bank, at ordinary stages, is part of the old river bed, 
about 100 feet wide. At extremely high water the Colorado and 
Southern Railroad roadbed is the left bank. At the bridge the river 
is divided into two channels by the center pier. The right channel is 
the deeper and carries most of the water. An old abutment founda­ 
tion directly under the left end of the bridge interferes with the 
current during high stages. The bench mark is a nail driven hori­ 
zontally in the right side of the upper end of a 12 by 12 inch cross 
timber from the floor of the bridge. It is inclosed in a circle of white 
paint and has four other nails driven about it. It is directly over 
the gage rod and has an elevation of 10.15 feet above the zero of the 
gage. Bench mark No. 2 is a regulation metal tablet in the cliff about 
75 feet from the south end of the bridge. The elevation is 18.43 feet 
above zero of gage.

Discharge measurements of South Platte River at South Platte, Qolo., in 1903.

Date.

March 28---------__--___.--

Do.....................

May 19... ..................

June 23 ------------- -.-_._

June 27 _.__--.-----.--___-_

August 8 ----_---_..-.--___

August 26_-___ ............

October 9 - . . . . . _ . . . . . . .

Hydrographer.

.....do ....._.-..............

M. C. Hinderlider ...........

.....do _....-.......-.-.. -.

....-do ......................

G. B. Monk........... ......

E. C. Murphy __________.__..

£&
ffeet.

' 1.40

1.40

1.93

4.60

3.60

1.20

2.00

1.23

Discharge.

Second-feet.

74

77
222

1,134

679

137

300

74

Mean daily gage height, in feet, of South Platte River at South Platte, Colo.,for
1903.

Day.

1... --..... ...
2.. .............
3................. .....
4.......................................
5........   ............................
6........................

Mar. Apr.

1.46
1.45
1 <#i

1 Ptf)

1 t&

1.40

May.

1.75
1.70
1.73
1.73
1.68
1.70

June.

2 30
2.15
2.33
2.48
2.48
3.53

July.

3.40
3.15
3.05
3.05
2.68
2.60

Aug.

1.50
1.40
1.33
1 35
1.35
1.30

Sept.

2.13
2.05
2.00
2.00
1.95
1.90

Oct.

1.50
1.48
1 43
1.45
1.50
1.45

Nov.

1.45
1.50
1.50
1.65
1.68
2.05

Dec.

1.40
1.35
1.50
1.43
1.40
1.38
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Mean daily gage height, in feet, of South Platte River, etc. CJontinued.

Day.

1...... ................................
8......................................
9................................. .... 

10.... .............................. .... 
11.....................................
13. .................................. ...
13...------......-.  ...... ...... ....
14.. ..........    .   ...  ..... _____
K...... ................................ 
J6........ ..............................
n.. .......... ..........................
18..... ...... .........................
19..       -....   ....-_-_ __________
30............-......   ................
°1

SB--....--.------.      . ---------- .
23  -   -    ----      -   .    .

26......-    ................. -.   .-..
26   ..------   .   .-..    . .......
27--.---    -   --   ---.--   -    .
a.................... ..................
29  --      -   --   --.--   ---   
SO-..-.-... .   .-   .-  ...... -....-..
31    ---    -   -    - .-.   ....

Mar.

......

......

1.35
1.50

rl i9

1.40

Apr.

1.43
1.40
1.48 
1.48 
1.50
1.88
1.55
1.50
1.53 
1.50
1.53
1.78
1.70
1.78
1.78
1.78
1.75
1.63
1.73
1.70
1.75
1.78
1.80
1.63

May.

1.80
1.90
1.98 
3.00 
3.13
3.03
2.15
2.23
3.28 
2.20
3.38
2.13
2.00
1.85
1.73
1.80
1.73
1.68
3.03
1.88
2 25
1.80
1.83
i fi\

1.88

June.

2.73
2.83
3.15 
3.50 
3.70
4.50
4.60
5.15
5.70 
5.65
5.78
5.70
5.50
4.80

4.65
4.48
4.15
4.20
3.80
3.50
3.00
3.30
3.50

July.

2.45
2.30
2.45 
2.33 
2.33
2.30
2.23
2 25
2.38 
2.23
3.30
2.43
2.45
3.38
2.30
2 20
2.05
2.03
1.90
1.80
1.95
1.78
1.75
1.63
1.58

Aug.

1.25
1.20
1.15 
1.35
1.48
1.33
1.30
1.28
1.28 
1.50
1.68
2.00
1.93
1.68
1.78

a2.90

(&)
<&.

2.00
2.00
2.03
2.03
2.05
2 20
2.15

Sept.

1.90
1.88
1.83 
1.85 
1.85
1.90
1.95
2.05
2.10 
2.05
1.93
1.65
1.60
1.65
1.60
1.65
1.68
1.53
1.50
1.40
1.50
1.55
1.60
1.53

Oct.

1.35
1.33
1.40 
1.30 
1.25
1.25
1.23
1.23
1.30 
1.43
1.50
1.30
1.53
1.70
1.60
1.60
1.60
1.50
1.50
1.55
1.50
1.50
1.48
1.48
1.50

Nov.

2.58
2.58
2.53
2.28 
2.00
1.78
1.65
1.50
1.38 
1.33
1.40
1.50
1.55
1.83
1.601
1.50
1.48
1.40
1.43
1.45
1.48
1.40
1.40
1 43

Dec.

1.30
1.35
1.40 
1.35 
1.25
1.20
1.30
1.33
1.30 
1.30
1.35
1.40
1.30
1.30
1.18
1.18
1.33
1.30
1.20
1.15
1.10
1.33
1.73
1.95
1.80

"Heavy rain.
& No measurements.
"Drift about gage rod removed Mar. 30, causing lowering of reading on gage rod of 0.08 foot.
Gage blocked by drift.

Rating table for South Platte River at South Platte, Colo., front March 28 to 
June 17, 1903, and from September 17 to December 31, i&03.

Gage 
height.

Feet.

1.0 

1.1

1.2

1.3

1.4

1.5

1.6

1.7
1.8
1.9

Discharge.

Second-feet.

40 
54
70
87

105
123.

142
162
184
206

Gage 
height.

Feet.

.0

.2
( O

.4

  O

.6
f f*

.9

Discharge.

Second-feet.

228 

253

276

300

324

350

376

402

428

454

Gage 
height.

Feet.

3.0 

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

480 

508

536

565

595

627

660

695

732

770

1
Gag£ 

height.

Feei

4.0 
4.2
4.4
4.^
4.8
5.6
5.t
5.4
5.6
5.$

Discharge.

Second-feet.

810 

896

988

1,084

1,184

1,284

1,384

1,486

1,590

1,694
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Rating table for South Platte River at South Platte, Colo., from June IS to Sep­ 
tember 16, 1903.

Gage 
height.

Feet.

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

Discharge.

Second-feet.

105

121

137

153

169

186

204

222

240

260

Gage 
height.

Feet.

2.0

2. 1

2.2

2.3

2.4

2.5

2.6

2. 7

2.

2.9

Discharge.

Second-feet.

280

301

323
345"

367

389

413

437

461

487

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

513

539

567

595

623

654

689

725

762

801

Gage 
heignt.

Feet.

4.0

4.2

4.4

4.6

4.8

5.0

5.2

5.4

5.6

5.8

Discharge.

Second-feet.

845

937

1,029

1,121

1,213

1,305

1,399

1,495

1,594

1,694

Estimated monthly discharge of South Platle River at South Platte, Colo., for 1003. 

[Drainage area, 2,612 square miles.]

Month.

March 28-31. .......
April ..............
May

July-.--...........
August (23 and 24 

missing) . . . ...

October .... ....
November. . ........

Discharge in second-feet.

Maximum.

123 

202 

295 

1,684 

623

487 

308 

162 

371 

217

Minimum.

96 

96

158 

264 

200

129 

105

75 

92 

54

Mean.

108 

144 

212 

861 

353

217 

211 

113 

163 

97

Total in 
acre-feet.

857 

8,569 

13, 035 

51,233 

21,705

12,482 

12, 555 

6,948 

9,699 

5,964

Run-off.

Second-feet 
per square 

mile.

0.041 

.055 

.082 

.330 

.135

.083 

.081 

.043 

.062 

.037

Depth in 
inches.

0.006 

.061 

.095 

.368 

.156

.090 

.090 

.050 

.069 

.043

MISCELLANEOUS MEASUREMENTS IN THE SOUTH PLATTE DRAINAGE

BASIN.

The following miscellaneous measurements were made in South 
Platte basin in 1903.
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Miscellaneous measurements in South Platte basin, 1903.

Date.

June 14 ________

May 14---...-..
June 25 ....
June 12 ........

June 23 _--__.__
June 27 ...____
July 14.. -------
July 16.-------.

Do_. .......

August 8-...__.
August 26......
May 14. ........

July 16....... .-

July 91. ....... .
July 23----.....
July 28... ......

July 29. ........

August 6 ----- .

August 20 ......

Stream.

Lathani ditch . . .
North Fork Clear

Creek. 
.....do ..............
-._._do __.   _.__   
North Fork South

Platte. 
.-...do .-........_._.
.....do ..............

-....do -...-------.-.
.....do ..............
.--..do ..............

..-..do ---...-.--_-..

.....do -..._...-.....
South Fork Clear

Creek. 
South Fork South

Platte. 
South Platte .   .___
.....do ..............

.....do ------.---....

.....do -.....---.-__.
-.-..do ..............
.....do ..............
.....do ..............
.....do --.-..---.-...
.....do ..............

Locality.

. ....do. ...............

. ....do. ....... ........
South Platte, Colo ....

.....do.-..-..-.-----..

.   .do    .    -   .

-....do.   ............

Station, Colo. 
South Platte, Colo ....
...-.do... .............

South Platte, Colo ....

Colo.

Platte Canyon, Colo. _ .
..-..do----------------
....-do--.-..--.-...-.
  do.        -  
.....do.-.----.----.--.
-...-do.-.-----.---.--.

Gage 
height.

Feet.

«2.65

«4.50

«4.60

«2.60

1.90

2.05

« 1.30

«2.00

«2.65

« 2. 15

( 6)

( 6)

.80

.70

.60

.40

.30

.50

Dis­ 
charge.

Sec. feet. 
120

22

57

34

543

412

439

259

217

247

103

156

253

101

18

1,690

31

271

211

166

129

93

147

a Gage read on main stream. & Estimated. 

Mean daily gage height, in feet, of South Platte River at Platte Canyon for 1903.

Day.

1.. ...........
 >

3.. ...... .....
4............. 
5-     -----
6.-.   ..... ..

1. ............
8   _____ __
9......-.--...

10.    ..  
11..... ........

July. Aug.

0.40
.40
.40
.30 
.30
.30
.60
.40
.30 
.30
.40

Sept.

0.80
.80
.80
.TO 
.60

Day.

12............
13.. ...... ....
14.. ..........
15  ..   . 
16   ........
17  .........
18   ........
19............
20....   ..... 
21............
22

July.

0.80

Aug.

0.40
.40
40

.40 

.60

.TO

.80

.70

.50 
' .60

.60

Sept. Day.

23       
24     .  
26
28.. . .........
2T
28
29  ---------
30  -   
31.       

July.

O.TO

.TO 

.60

.60

.40

.40

.40

Aug.

0.90
.80

Sept.
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KANSAS RIVER DRAINAGE BASIN.

The drainage basin of Kansas River lies between those of Platte 
and Arkansas rivers, being entirely within the region of the Great 
Plains, and principally within the arid or semiarid area. It has no 
mountain tributaries, but depends entirely for its water supply upon 
the water which, falling within or near the basin, percolates slowly 
to the drainage channels. The catchment area extends from eastern 
Colorado to Missouri River, a distance from east to west of 485 miles. 
Its extreme width is about 200 miles. The main stream of Kansas 
River is formed at Junction, Kans., by Republican and Smoky Hill 
rivers, and flows east into the Missouri at Kansas City. The Repub­ 
lican, its principal tributary, drains southern Nebraska and northern 
Kansas by means of many small tributary creeks. Solomon, Saline, 
and Smoky Hill rivers drain the plains of northwestern Kansas. 
Blue River is a tributary in northeastern Kansas, flowing south into 
Kansas River near Manhattan, Kans. The following is a list of the 
stations in the Kansas River drainage basin maintained during 1903:

Kansas, or Kaw, River at Lecompton, Kans.
Blue River near Manhattan, Kans.
Republican River at Junction, Kans.
Republican River and the mill race near Superior, Nebr.
Republican River at Benkelman, Nebr.
Republican River (South Fork) at Benkelnian, Nebr.
Solomon River at Niles, Kans.
Saline River near Salina, Kans.
Smoky Hill River at Ellsworth, Kans.

KANSAS RIVER AT LECOMPTON, KANS.

The gaging station at Lecompton was established April 16, 1899, at 
the new wagon bridge. On June 24,1900, a new gage was established, 
the old gage having been broken. The present gage, a pine board 1 
inch by 6 inches by 10 feet long, graduated to feet and tenths, is spiked 
on top of the old gage, and is at the same elevation. On October 26, 
1900, a bench mark was established on top of the bottom flange of the 
iron strut connecting the two iron cylinders at the south end of the 
highway bridge over the river. The bench mark is at the west end 
of the strut, next to the cylinder. Its elevation is 12.19 feet above 
the zero of the gage. The observer is A. D. McAdow. The channel 
is somewhat curved at the bridge, and the bridge is slightly oblique 
to the direction of the current. The channel has a width of 800 feet, 
broken by four metal piers. The left bank is low and subject to 
overflow during high water. The bed of the stream is sandy, with 
some rock, and changes slightly.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.
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Discharge measurements of Kansas River at Lecompton, Kans., in 1003.

Date.

TiSsy\9.... .................

May 20_ -----------------.-.

May 29-.. ..................

May 31. ......._.. .........

June 27 ---------------- ...

August 20 _-___.__. _ .

August 22 ___..._______ ......

Hydrographer.

W.G.Rnasell ........ -----

....-do   .................

.....do ........ ....... .. -.

-....do ......... .

.....do ......................

.....do .----..-.-_.---_.-_..-

.....do .--....-__--....__.--.
-....do ....... . .... -----

.....do ....... _ . -... .-__

Gage 
height.

Feet. 

9.30

9.85

21.10

29. 50

9.20

9.75

8.90

7.85

11.15

Discharge.

Second-feet. 

24, 293

28, 509

95,017
« 280, 000

28, 051

32, 781

28, 782

22, 252
47, 649

"Estimated. 

Mean daily gage height, in feet, of Kansas River at Lecompton, Kans.,for 1903.

Day.

I..... ......... .......
g
3.. ............... ....
4.   .............. ...
5-._----.........__..
Q....... ..............

8. ................ ....
9...    .... .    . 

10.-   -......  .   
11. ............ .......
12....................
13...   .         
U. ................ ....
15. .......... ---------- 
16-.    -       

18..    -      -.. 
19.    -..._     ...
30...... _........ ......
31
go

?».. ...................

Zi.. ...................

S5. ................ ....
2R.. ............ --.....
SK. .................. ..
28.    ..... ...-..  
29. ----------------
SO........ .....     
31..... ...... -------

Jan.

6.90
6.90
6.85
6.80
6.80
6.80
6.75
6.70
6.60
6.60 
6.60
6.60
6.50
6.50
6.50 
6.50
6.40
6.40 
6.40
6.35
6.30
6 25
6.20
6.20
6.10
6.10
6.10
6.05
6.00
6.00
6.00

Feb.

5.90
5.85
5.80
5.70
5.70
5.60
5.60
5.55
5.50
5.45 
5.40
5.65
6.10
6.40
6.55 
6.60
6.50
6.35 
6.25
6.20
6.00
6.00
5.80
5.75
5.70
6.10
6.50
6.80

......

Mar.

6.80
6.90
7.40
7.85
7.65
6.80
6.25
5.95
5.55
7.05 
8.15
8.90
8.90
9.45
9.a5 

10.00
9.85
8.95 
8.70
8.20
7.50
7.40
7.20
6.95
6.a5
6.60
6.35
6.05
5.95
5.90
5.85

Apr.

5.75
5.70
5.60
5.60
5.50
5.45
5.40
5.10
4.80
4.80 
4.70
4.70
4.70
4.65
4.60 
4.60
4.55
4.50 
4.50
4.50
4.45
4.40
4.40
4.30
4.30
4.30
4.20
4.20
4.15
4.10

May.

4.00
4.00
6.90
6.70
6.40
6.40
6.30
6.15
5.90
5.95 
6.30
7.50
9.25

10.80
13.10 
12.45
10.25
9.65 
9.40
9.80
9.60
9.95

12.90
14.20
14.15
13.15
16.60
18.00
21.10
24.00
28.75

June.

27.20
26.25
25.35
24.35
23.05
20.50
18.20
16.50
14.80
13.85 
12.70
11.55
10.45
9.85
9.30 
8.90
8.50
8.05 
7.80
7.45
7.00
6.65
6.40
6.00
6.20
7.80
9.30
9.30
8.90
8.55

July.

8.10
7.70
7.40
7 05
7.00
6.90
6.80
6.75
6.70
6.70 
6.60
6.55
6.45
6.40
6.30 
6.20
6.40
6.90 
7.15
7.05
6.80
6.75
6.70
6.70
6.60
6.60
6.60
6.50
6.50
6.40
6.40

Aug.

6.30
6.30
6.30
6.40
6.60
6.70
6.90
7.55
7.95

10.30 
9.25
9.25

10.40
11.45
11.70 
12. 15
12.50
11.80 
9.60
8.70
8.25
7.80
7.40
7.05
6.90
7.25

10.80
13.75
10. 70
7.15
6.05

Sept.

5.95
5.85
5.50
5.25
5.05
4.80
4.80
4.70
4.65
4.60 
4.60
4.50
4.50
4.85
7.20 
7.50
7.65
7.20 
6.60
6.25
5.70
5.60
5.30
4.70
4.05
3.60
3.30
3.15
3.10
3.10

Oct.

3.00
3.10
3.50
3.50
3.40
3.40
3. 35
3.30
3.25
3.20 
315
3.10
3.00
3.15
3.25 
3.40
3.55
3.85 
4.00
4.00
3.95
3.90
3.85
3.80
3.80
3.80
3.70
3.70
3.60
3.60
3.55

Nov.

4.25
5.30
6.40
6.40
6.40
6.30
6.30
6.25
6.30
6.15 
6.10
6.00
5.90
5.85
5.80 
5.80
5.75
5.70 
5.60
5.60
5.50
5.50
5.40
5.40
5.40
5.30
5.40
5.20
5.20
5.10

Dec.

5.10
5.10
5.00
5.00
4.95
4.90
4.90
4.85
4.80
4.70 
4.70
4.70
4.60
4 60
4.50 
4.50
4.40
4.40 
4.30
4.30
4.30
4.30
4.20
4.20
4.20
4.10
4.10
4.10
4.10
4.05
4.00

IRR 99 14
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Rating table for Kansas River at Lecompton, Kans.,from January 1 to May 25,
1903.

height.

Feet.

4.0

4.2

4.4

4.6

4.8

5.0

5.2

5.4

Discharge.

Second-feet.

5,000

5,550

6,120

6,710

7,300

7,900

8, 510

9,130

Q-age 
height.

Feet.

5.6

5.8

6.0

6.2

6.4

6.6

6.8

7.0

Discharge.

Second-feet.

9,770

10, 430

11,110

11,790

12, 470

13, 150

13,830

14,510

Gusre 
height.

Feet.

7.2

7.4

7. 6

7.8

8.0

8.2

8.4

8.6

Discharge.

Second-feet.

15, 200

15,900

16, 600

17, 300

18, 000

18, 700

19, 400

20, 100

Q-age 
height.

Feet.

8.8

9.0

9.2

9.4

9.6

10.0

Discharge.

Second-feet.

20, 800

21, 500

22, 200

22, 900

23, 600

25, 000

Rating table for Kansas River at Lecompton, Kans.,from May 25 to December
31, 1903.

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

- 3.4

3.5

3.6

3.7

3.8

3.9

4.0

4.1

4.2

Discharge.

Second-feet.

2,375

2,635

2,895

3,155

3,415

. 3, 675

3,940

4,205

4,470

4,735

5,000

5,275

5,550

Gage 
height.

Feet.

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

5.2

5.4

5.6

5.8

6.0

Discharge.

Second-feet.

5,835

6,120

6,415

6,710

7,005

7,300

7,600

7,900

8,510

9,130

9,770

10,430

11,000

Gage 
height.

Feet.

6.2

6.4

6.6

6.8

7.0

7. 2

7.4

7.6

7.8

8.0

8.2

8.4

8.6

Discharge.

Second-feet.

11,750

12, 500

13, 300

14, 150

15, 050

16, 000

17, 000

18, 050

19, 150

20, 300

21,500

22, 750

24, 050

Gage 
height.

Feet.

8.8

9.0

9.2

9.4

9.6

9.8

10.0

10.4

11.0

«11.2

11.4

Discharge.

Second-feet.

25, 400

26, 800

28, 250

29, 750

31,300

32, 900

34, 550

38, 000

43, 550

45, 500

47, 500

Tangent above 11.2 feet gage height, with differences of 1,000 per tenth.
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Estimated monthly discharge of Kansas River at Lecompton, Kans., for 1903. 

[Drainage area, 58,550 square miles.]

Month.

January . ....... .
February _ _ .......
March .....
April ...... ....
May -.-._..........
June _ . _--.-_ ..
July ...............
August _ . . ....
September .......
October _._._..__.__
November.. . . ....
December ...

Discharge in second-feet.

Maximum.

14, 170 

13, 830 

25,000 

10, 265 

221,000 

205, 500 

20, 900 

58, 500 

18, 325 

5,000 

12,500 

8,205

221,000

Minimum.

11,110 

9,130 

9,610 

5,275 

5,000 

11,000 

11,750 

11,187 

2,635 

2,375 

5,692 

5,000

2,375

Mean.

12, 613 

11, 035 

16, 156 

7,182 

45, 018 

65, 268 

14, 085 

27, 568 

8,631 

3,698 

10, 182 

6,472

18, 992

Total in acre- 
feet.

775, 542 

612, 853 

993, 394 

427, 359 

2, 768, 049 

3, 883, 715 

866, 052 

1, 695, 090 

513, 580 

227, 381 

605,871 

397, 948

13,766,834

Run-off.

Second-feet 
per square 

mile.

0.22 

.19 

.28 

.12 

.77 

1.11 

.24 

.47 

.15 

.063 

.17 

.11

.324

Depth 
in 

inches.

0.25 

.20 

.32 

.13 

.89 

1.24 

.28 

.54 

.17 

.073 

.19 

.13

4.413

BLUE RIVER NEAR MANHATTAN, KANS.

The gaging station, established April 12, 1895, is at the county 
bridge 4 miles north of Manhattan. The gage rod consists of three 
sections. The low-water gage is a chain gage on the hand railing of 
the bridge on the east side and south end of the bridge. It reads 
from zero to 14 feet from a scale spiked to the hand railing. The 
other two sections of the rod are bolted to the south bridge pier. 
The bench mark is a cross cut in the capstone of the south bridge 
pier immediately above the upper gage, and is 32.14 feet above gage 
datum. The observer is J. M. Deckert.

The channel is straight for several hundred feet aboye and below 
the station, and has a width of 225 feet at ordinary stages. Both 
banks are subject to overflow during floods, the left bank being the 
lower of the two. The bed is composed of clay and silt and changes 
slightly. The velocity is rapid.

The observations at this station during 1903 have been made under 
the direction of W. Gr. Russell, district hydrographer.
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Discharge measurements of Blue River near Manhattan, Kans., in 1903.

Date.

March 10.... .-_.____... ____
May 15..-. .................
May 16.....................
May 31. -...----..- .--......
June 25 ... --_,__________._
August 27 ..................
August 28.- ................
September 25 ._.___._..___.._

Hydrographer.

W. G. Russell .-.....-......-
.....do .......................
.....do ......................
.....do ......................
.....do ......................
.....do ..........._...... ...
.....do ......................
E.G. Murphy...- .............

Gage 
height.

Feet. 

13.00

18.15

12.15

36.50
9.40

30.80
26.60
6.25

Discharge.

Second-feet. 

9,100

16, 333

7,101

a 98, 000

4,086
32, 188
34, 841
1,332

a Estimated. 

Mean daily gage height, in feet, of Blue River near Manhattan, Kans., for 1903.

Day.

1.... .............. 
2.................. 
3.... ........... ...
4.. ......... .......
5..................
6. .................
7....  ........ ...
8..................

10... ............. ..
11....... ........
12..................
13..................
14..................
15..................
16.... .......... ....
17.  ..............
18.-.   ............
19-. ............ ....
ao  ...............
21..................
22
33.... ....... ...... .
34.... ..............
25..................
36..................
27
38
29........ ....... ...
30.... .............. 
81.... ..............

Jan.

7.50 
7.70 
7 00
6.80
6.60
6.40
5.60
8.00
1 *f\

6.70
6.70
6.60
6.90
7.00
7 30
6.70
6.70
6.10
6.00
5.90
^i ffi

6 20
6.30
6.00
5 40
5.40
5.50
5 on

5.80
5.70 
5.70

Feb.

5.70 5.60* 

5.70
5.90
6.50
6.80
5.20
5.50
5.40
5 7n
7.70

10.10
7.60
6.70
6.10
6.00
6.90
7.60
7.50
6.50
6 En

7 00
7.50
8.50
8.80

10.00
10.30
15.00

.......

Mar.

13.90 
13.10 
10.00
9.20
9.10
9.00

10.10
11.10
13.00
13.30
13.30
13.30
13.30
13.90
13.80
13.70
11.50
9.50
9.00
8.00
8 40
7.90
7.70
7.80
7 80
7.40
7.30
7.30
6.90
6.00 
6.60

Apr.

6.50 
6.40 
6.40
5.80
6 20
6.10
6.00
5.90
5 Of)

f; fin
5.60
5.70
5.50
5.90
5.50
5.60
5.70
5.90
5.70
5.50
5 40
5.40
5.50
5.30
5.30
5.30
5.20
5 i>n

5.30
5.30

May.

11.00 
11.50 
9.50
7.20
6.80
6.60
6.60
6.40
6 20
6.00
5.90
6.30

11.90
18.30
18.60
12.30
10.40
9 in

9.00
8.60

11.70
22.00
33.00
35.00
17.50
25.00
30.50
v> nn

a36.50

June.

32.50
30.00
37.00
25.50
21.50
17.50
14.60
13.30
12.40
11.90
11.30
10.70
10.40
10.10
9.80
9.50
9.30

11.10
10.60
10.00
9.50
9.10
9.30

12.80
12.20
9.80
9.30
8.80

July.

8.70 
8.60 
8.50
8.20
7.80
7.80
7.60
7.40
7.30
7 20
7.10
7.00
7.10
7 40
8.60
7.50
9.50
7 80
9.90
9.50
8.70
8.50
8.30
8.10
8.00
7.40
7.10
6.90
6.90
6.80 
6.70

Aug.

6.90 
10.00 
9.80

11.20
10.30
10.40
10.10
10.30
10.70
10.70
9.20
8 40

14.50
14 40
18.20
21.80
32 40
15.20
12.90
11.00
9 in
Q nn
8.60
8 20
7.90

23.30
30.50
27.20
17.20
11.70 
9.80

Sept.

9.10 
8.80 
8.70
8.50
8.30
7.90
7 60
7.40
T on
9 flO

9.00
7.80
8 40

11.30
9.30

10 40
7.80
7.20
7.00
6.80
6.70
6.50
6 40
6.30
6.20
6.20
6.00
6.00
5.90
6.10

Oct.

6.10 
6.00 
5.90
5.90
5.80
5.80
6.30
6.30
6.10
5.90
5.80
5.90
6.00
6.40
7.20
8.00
7.80
6.90
6.50
6.30
6.20
6.10
5.90
5.90
5.80
5.70
5.70
5.60
5.60
5.50 
5.90

Nov.

6.20
7.70 
8.10

10.70
11.00
9.40
8.10
7 50
7.10
6.80
6.70
6.60
6.50
6.30
6.20
6.10
5.90
6.00
5.90
5.80
5.80
5.80
5.80
5.90
5.90
5.90
5.80
5.80
5.80
5.70

Dec

5.80 
5.80 
5.80
5.70
5.70
5.50
5.50
5.50
5.60
5.50
5.40
5.30
5.30
5.50
r.5o
7.30
6.80
6.50
5.50
5.40
5.30
5.40
5.50
5.30
5.40
5.40
5.30
5.30
5.20
5.30 
5.50

"Extreme height.
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Rating table for Blue River at Manhattan, Kans., from January 1 to December
31, 1903.

Gage 
height.

Feet.

5.0

5.1

5.2

5.3

5.4

5.5

5.6

5. 7

5.8

5.9

6.0

6.1

6.2

Discharge.

Second-feet.

705

745

785

825

875

925

975

1,035

1,095

1, 155

1,220

1,285

1,350

Gage 
height.

Feet.

6.3

6.4

6.5

6.6

6.7

6.8

6.9

7.0

7.2

7.4

7.6

7.8

8.0

Discharge.

Second-feet.

1,420

1,490

1,560

1,630

1,700

1, 770

1,840

1,910

2,060

2,210

2,370

2,540

2,710

Gage 
height.

Feet.

8.2

8.4

8.6

8.8

9.0

9.2

9.4

9.6

9.8

10.0

10.2

10.4

10.6

Discharge.

Second-feet.

2,880

3,060

3,240

3,430

3,630

3,830

4,040

4,250

4,470

4,690

4,920

5,150

5,380

Gage 
height.

Feet.

10.8

11.0

11.2

11.4

11.6

11.8

12.0

12.5

13.0

13.5

14.0

Discharge.

Second-feet.

5,620

5,860

6,110

6,360

6,620

6,880

7,150

7,840

8,540

9,240

9,960

Tangent above 14 feet gage height. Differences above this point, 150 per tenth. 
Above 25 feet gage height all discharges are increased 30 per cent to get actual 
discharge.

Estimated monthly discharge of Blue River near Manhattan, Kans., for 1903.

[Drainage area, 9,490 square miles.]

Month.

January . . . . .

February . . . .

March . . _________

April .__.-- _

May -__________-.__

June . _ . . . ...

July -_.___.-_.-.-..

September . . . . . ....

November .........

December ........__

The year .....

Discharge in second-feet.

Maximum.

2,710 

11,460 

9,815 

1,560 

68, 770 

66, 170 

4,580 

34, 710 

6,235 

2,710 

5,,860 

2,290

68, 770

Minimum.

875 

785 

1,220 

785 

1,155 

3,430 

1,700 

1,840 

1,155 

925 

1,035 

785

785

Mean.

1,542 

2,373 

4,929 

1,046 

19, 092 

16, 427 

2,644 

9,626 

2,576 

1,337 

1,849 

1,044

5,374

Total in 
acre-feet.

94, 814 

131,790 

303, 072 

62,241 

1,173,920 

977,474 

162, 573 

591,880 

153, 282 

82, 209 

110,023 

64, 193

3, 907, 471

Run-off.

Second-feet 
per square 

mile.

0.16 

.25 

.52 

.11 

2.01 

1.73 

.28 

1.01 

.27 

.14 

.19 

.11

.565

Depth in 
inches.

0.18 

.26 

.60 

.12 

2.32 

1.93 

.32 

1.16 

.30 

.16 

.21 

.13

7.69
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REPUBLICAN RIVER AT JUNCTION, KANS.

The gaging station at this point, established by Arthur P. Davis, 
April 26, 1895, is located at the wagon bridge at the north end of 
Washington street, just above the mouth of the river. The gage con­ 
sists of two oak timbers bolted to a post and to a cottonwood tree- 
The observer is J. H. Rathert. The channel is straight for 300 feet 
above and below the station, broken by three piers. The right bank 
is high, but the left is low and may overflow at high water. The bed 
of the stream is sandy and liable to change. The flow is moderately 
rapid. One bench mark consists of a 60-penny spike driven into the 
base of the abutment of the bridge at an elevation of 10.67 feet on the 
rod. The second bench mark is the top of a stone in the base of the 
bridge abutment, 18 feet south of the gage and at an elevation of 14.51 
feet above gage datum.

On October 23, 1900, a new bench mark was established, at an ele­ 
vation of 12.35 feet above the zero of the old gage. It is a spike 
driven in the west side of a cottonwood tree 18 inches in diameter and 
10 feet west of the bridge. The spike is about 2 feet above the ground.

The observations at this station during 1903 have been made under 
the direction of W* G. Russell, district hydrographer.

Discharge measurements of Republican River at Junction, Kans., in 1903.

Date.

March. 9... .._....... .......
May IS.... ............._...
May 13.....................
May 14................ ....
May SO.....................
June 24: .... ....... .....
July 15... ..................
July 16.....................
August 8... _--_., -.... .
September 29 -_--...-__-..__

Hydrographer.

W.G.Russell __-.-.-.....-..
.....do .._....._..........._.
.....do ......................
.....do ......................
.....do ......................
.....do ..............__...._.
.....do ......................
.....do ......................
...-.do _...........--........
E. C. Murphy. _-_-..._....._

Gage 
height.

Feet.

7.75
. 9.00

10.45

12.35

18.20

4.60

7.60

8.40

6.30

3.40

Discharge.

Second-feet. 

6,193

9,661
18, 014
28, 182
71,000

1,934
6,242
8,763
4,578

536
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Mean daily gage height, in feet, of Republican River at Junction, Kans., for 1903.

Day.

1.. ........... ...., ...
2..........
3............... ...
4... ............ ... .
5... ......... .....
6..........
7.......... ..
8............. ....
9............ .

10.......... .
11..........
13..........
13..........
14........
15.......... .
16..........
17.. - -----
18. ........ . . .
19.......... ....... ...
80..   ...... ----- ..
21. __..............-. ...
23.-   ....... .... ..
23.
24.
25.
26.
27. ...
28.
29. ......
30......... 
31..-.......   ..........

Jan.

3.50
3.50
3.50
3.50
3.48
3.50
3.38
3.25
3 45
3.43
4.25
4.10
4.10
4.10
4.05
4.05
4.00
4.05
4.10
4.15
4 20
3.92
4 05
4.12
4.10
3.60
3.55
3.55
3.55 
3.55 
3.55

Feb.

3.55
3.55
3.55
3.70
4.15
4.57
4.47
4.45
4 40
4.40

4.35
4.15
4 00
4.00
4.05
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.70
4.55
4.50
5.30
6.02

Mar.

5.47-
i fi9

4.80
4.95
fi OR

^ 7O

5.80
6.05
8.07
8.70
8.55
8.45
9.15
9.35
9.50
8.80
7.32
6.65
6.30
G.05
6.25
6.15
6.05
5.85
5.50
5.17
4 95
4 70
4.52 
4.35 
4.30

Apr.

4.25
4.20
4.20
4. IT
4 00

4.00
4 00
O <W>

3 QA

3.80
o on

3.80
3 on
o on

3.73
3.65
3 62
3.55
o on

3.60
3.53
3 45
3 40
3.45
3 40
3 40
3.35
3.35
3.45 
3.70

May.

7.17
S on

4.87
4.32
4.12
q AK

3.92
3.90
3.90
3.85
4 40

8.42
10.85
12.27
10.05
8.55
7.62
7.20
7.87
6.52
6.37
6.72
8 90
8.17
7.35
.9.20

11.50
13.10
18.02 
18.20 
17.75

June.

17 32
16.22
13.85
11 32
10.60
9 35

8.22
7.35
6.80
6.47
6.20
5.97
5.72
5 45
5.40
5.25
5.15
5.02
4.92
4.75
4.77
4.67
4.60
4.52
4.60
5 48
6.07
5.47
5.20 
5.50

July.

5 45
fi in
495
4.67
4.47
4 40

4.22
4.30
4.22
4.60
5.10
4.75
4.67
4.87
G.72
8.27
7 62
7.40
6.45
5.80
5.25
5.82
5.72
5.12
4.70
4.62
4.45
4.32
4.25 
4.17 
4.25

Aug.

4 32

6 QA

8
-IA

8 45

7.17
6.42
6.15
6.00
4 95
4.70
4 45
4.30
5.90
6.87
6.45
6.50
8 22
6.40
6.10
5.00
4.57
4.50
4.65
4.37
4 32
4.30
4.17
4.00
3.95 
3.90 
4.40

Sept.

5.72
5.25
4.80
4 50
4 17
4.05
3.85
3.80
3.93
5.17
4.12
4.10
4.17
4.20
3.80
3.70
3.62
3.60
3.55
3.50
3.50
3.50
3.50
3.40
3.40
3.40
3.40
3.40
3.45 
3.40

Oct.

3 40
3 40
3 40

8.17
3 40
3.32
4.45
3.52
3.30
3.20
3.05
3.10
3.40
3.55
3.65
3.60
3.60
3.60
3.60
3.60
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50 
3.70
3.80

Nov.

3.72
3.80
4.12
487
4 10
415
4.25
4.12
4.02
3.92
3.90
3.90
3.90
3.90
3.90
3.90
3.87
3.80
3.77
3.50
3.60
3.72
3.77
3.82
3.85
3.90
3.90
3.90
3.90 
3.90

Dec.

3 on

3 O7

4.00
4 00
4 00
4.00
4.00

. 3.97
3.85
3.80
3.80
3.72
4.10
4.10
4.10
4.10
4.10
4.25
4.10
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80 
3.83 
3.90

Eating table for Republican River at Junction, Kans., from January 1 to
December 31, 1903.

Gage 
height.

Feet.

2.2

2.4

2.6

3.8

3.0

3.3

3.4

3.6

3.8

4.0

4.3

4.4

Discharge.

Second-feet.

20

30

70
140

330

300

400

510

660

840
1,050

1,360

Gage 
height.

Feet.

4.6

4.8
5.0

5.3

5.4

5.6

5.8

6.0

6.3

6.4

6.6
6.8

Discharge.

Second-feet.

1,480

1,730

1,960
2,310

3,530

3,840

3,200

3,600
4,000

4,400
4,900

5,400

Gage 
height.

Feet.

7.0

7.3

7.4

7.6

7.8
8.0

8.2

8.4

8.6

8.8

9.0

9.3

Discharge.

Second-feet.

6,000

6,600
7, 2!00

7,800

8,400

9,000

9,600

10, 300
10,800

11,400

13,000

13, 600

Gage 
height.

Feet.

9.4

9.6
9.8

10.0
10.2

10.4

10.6

10.8
11.0

11.5
13.0

13.0

Discharge.

Second-feet.

13,300

13,800
14,400

15, 000

15, 600

16, 200

16,800

17,400

18, 000

19, 500

31, 000

24,000

Twenty per cent added to discharge of 1903 for gage heights above 10 feet.
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Estimated monthly discharge of Republican River at Junction, Kans,,for 1903. 

[Drainage area, 35,837 square miles.]

Month.

April _______^____ _

May _______________
June. ... __ _____

Jnly. ......... ....

September _ _ .

November _________

December ________

The year

Discharge in second-feet.

Maximum.

1,102 

3, 600 

13, 500 

1,103 

47, 520 

44, 280 

9, 750 

10, 350 

3,020 

1,315 

1,207 

1,102

47, 520

Minimum.

325 

482 

1,155 

375 

682 

1,370 

997 

735 

400 

240 

455 

570

240

Mean.

684 

1,217 

5, 099 

634 

12,112 

8,163 

2, 578 

3, 254 

859 

466 

746 

757

3,046

Total in 
acre-feet.

42, 058 

67, 589 

313, 525 

37, 130 

744, 738 

485, 673 

158, 515 

200, 081 

51,114 

2 ',653 

44,390 

46, 546

2,230,012

Run-off.

Second-feet 
per square 

mile.

0. 026 

.047 

.200 

.024 

.470 

.310 

.100 

.120 

.033 

.018 

,029 

.029

.117

Depth in 
inches.

0. 030 

.049 

.230 

.027 

.540 

.340 

.120 

.140 

.037 

.021 

.032 

.033

1.599

REPUBLICAN RIVER AND THE MILL RACE NEAR SUPERIOR, NEBR.

This station was established June 20, 1896, about 1 mile west of 
Superior, Nebr. The old gage rod was first placed just above the 
highway bridge, which is itself 75 yards above the dam that diverts 
water into the mill i^ace.

This gage consists of an oak piece 2 by 4 inches, 10 feet long. The 
face is inclined 30 degrees to the horizontal, and the footmarks are 
placed 2 feet apart to correspond to this inclination. The rod is 
fastened to cross-ties, which are bedded in the bank of the river. The 
location is on the outside of an easy bend in the river. The bed of 
the river is of mud and sand. Bench mark No. 1 is the standard 4-foot 
iron pipe of the United States Geological Survey. It is 83 feet north 
of the upstream cylinder of the north pier of the bridge and is 10 feet 
west of the line of the upstream truss of the bridge. It is 1 foot inside 
a wire fence. The top of the pipe is 4 inches above the ground, and 
the elevation is 4.88 feet above zero of the gage.

In the spring of 1898 two new gages were established. The first 
gage was placed in the river a few feet upstream from the crest of the 
dam, the zero being at the same elevation as the crest. The second is 
in the mill race, which is crossed by a wagon bridge about 50 yards 
below its head. Discharge measurements of the river are made from 
the highway bridge, thus determining at once the discharge through 
the mill race and over the dam. The discharge from the mill race is
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measured, and is deducted from the total discharge of the river, to give 
the amount passing over the dam. The bench mark for this river gage 
is bench mark No. 1 of the old gage described above. Its elevation is 
4.92 feet above the datum of the gage at the clam. The gage of the 
mill race reads 2 feet higher than that of the river gage, so that its 
zero is 6.92 feet below the same bench mark. Bench mark No. 2 is 
the top of a 6 by 8 inch oak piling in direct line with crest of dam 
and 14 feet east of the west face of retaining wall at east end of dam. 
Its elevation is 9.07 feet above zero of gage. Bench mark No. 3 is the 
head of a 60-penny spike driven vertically into a root at the north 
side of a large cottonwood tree, 6 feet in circumference, located 36 
feet east of retaining wall spoken of above. Its elevation is 5.67 feet 
above zero of gage. Bench marks Nos. 2 and 3 were established Sep­ 
tember 11, 1903, on which date bench mark No. I could not be found, 
having undoubtedly been removed by parties repairing the bridge.

It was found, however, that the discharge of the mill race was reg­ 
ulated more or less by the mill below, so that there was no relation 
whatever between the gage height and the discharge. To remedy 
this difficulty, the observer records the depth of water in midstream 
at the wagon bridge and immediately thereafter notes the number of 
seconds required for a float to pass over a 50-foot range in midstream. 
The ratio of the time to the depth was found to bear a constant rela­ 
tion to the discharge.

During 1899 Glenn E. Smith made an examination of a portion of 
upper Republican River. On September 6,1899, at Oxford, Nebr., the 
river channel was dry and was reported to have been in this condition 
for ten days. At Orleans, about 12 miles below, there was an esti­ 
mated discharge of 0.3 second-foot this small amount coming from 
Sappa River, which enters at this point.

This station was discontinued November 30, 1903.
The observations at this station during 1903 have been made under 

the direction of J. C. Stevens, district hydrographer.

Discharge measurements of Republican River near Superior, Nebr., in 1903.

Date.

April 11. ...................

May 19. .__.__....._...._...
June 4 .... _ .... ......

June 23 ____.___._...___.___

July 14....... ..............

September 12. ............ .

Hydrographer.

.....do ._..................-.

.....do ......................

_....do ......................

.....do ......................

.....do ......................

Gage 
height.

Feet. 

0.80

1.35

1.76

1.05

3.20

0.42

Discharge.

Second-feet. 

950

2,198

2,896

1,008
7,662

364
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Mean daily gage height, in feet, of Republican River near Superior, Nebr., for 1903.

Day.

1. ... ..   __..-.._.   _   --....--.- .... ...
2.. ......... -......   .. ......................
3,.. ..........................................
4...... ............................ ...........
5.. ...........................................
6. -........._...................... ........_.
7
8... .......................................... 
9.. ...........................................

10. --.-......_--...........-..........-._...__.
11....................:........................
12..-....-.....--....-......  .... .......... ..
^....... ......................................
14......  -   ..--...-    -   --......   .....
15.............................................
16.  ...  ...... .. .    --    --..-...
17.......  - ..- ..-       ..--.-   .
IS..........-.....     .-   ...........   .... 
19... ..............--.  ......... .............
20......... ....... .......-............   .....,
 21.-....--   --- ---..------..   -...-...
22.     -   --.  .-    -   . ....... -.....-...
23
24
25
26....... ........  .......   ..   .....   ....
27.--.   --..--.....   ..  --.... .   .. .
28
29.   ...... ..   .   -   ... ..   ....... ....
80.    ...... -...    ..   ............. ......
31.      .   ,___.... ...................... 

Mar.

C«)
(«)
(.«)
(«>

(«)

3.10
2.81
2.21
2.08
1.98 
1.95
1.88
1 60
1.59
1.42
1.44
1.35
1.30
1.29
1 28
1.18
1.20
1 ?1

Apr.

1.18
1.13
1.11
1.11
1.00
1.03
1.01
1.00 
.97
.95
.80
.86
.81
.80
.90
.88
.92
.90

.83

.85

.87

.80

.78

.83

.81
72

.76

.88

.92

May.

0.80
.86
.96
.80
.95
.99

1.09
2.02 
2.08
2.59
3.20
2.75
2.60
2.32
2.08
1.99
1.68
1.42 
1.41
1.33
1.20
1.54
1.41
1.30
3.48
2.80
2 33
1.96
3.88
3.76
2.88

June.

2.60
2.10
1 89
1.76
1.58
1.45
1.33
1.44 
1.41
1.20
1.19
1.21
1.13
1.03
1.07
1.04
1.00

.99 

.96

.91

.96

.94
1.09
1.08
1.16
1,29
1.76
1.58
1.41
1.19

July.

1.05
.96
.92
.88
.80
.79

1.55
1.30 
1.13

.99
1.80
2.41
2.76
3.18
2.90
2.78
1.76
1.42 
2.10
1.75
1.47
1.30
1.11
1.00
.91
.88
.87
.80
.80
.78
76

Aug.

2.10
2.08
1.70
1.88
1.28
1.10
1.03

.a5

.85

.as

.78

.89
1.12
1.84
1.20
1.10

.92

.89 
1.03
1.02
1.09
1.05

.81

.82

.75

.73

.78
1.42
1.90
1 46
1 SO

Sept.

0.90

.61

.65

.62

.56

.52

.50 

.48

.49

.46

.43

.40

.39

.38

.40

.40

.40 

.38

.43

.41

.36

.40

.42

.36

.31

.47

.37

.38

.40

Oct.

0.39
.38
.38
.19
.40
.42
.40
.34 
.40
.35
.45
.46
.50
.51
.50
.47
.49
.55 
.49
.50
.50
.51
.49
.50
.53
50

.50

.51

.50
53
53

Nov.

0.70
.79
.62
.69
.60
.60
.62
.70 
.61
.57
.64
.62
.12
.02
.02
.50
.02
.42
.40
.40
.46
.60
.72
.62
.60
.63
.70
.80

° Gage covered with ice, trash, etc.

Rating table for Republican River near Superior, Nebr., from January 1 to Decem­ 
ber 31, 1903.

height.

Feet.

0.1

.2

.3

.4

.5

.6

. 7

.8

.9
1.0
1.1

Discharge.

Second-feet.

45

95

150

215

285
360

460

570
690

845
1,005

Gage 
height.

Feet.

1.2

1.3

1.4
1.5

1.6

1.7

1.8
1.9
2.0
2 1
2.2

Discharge.

Second-feet.

1,190

1,390
1,610

1,840
2,085
2,340
2,605
2,880
3,175
3,490
3,825

Gage 
height.

Feet.

2.3

2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3

Discharge.

Second-feet.

4, 180
4,555
4,950
5,365
5,800
6, 255
6,730
7,225
7,750
8,295
8,860

Gage 
height.

Feet.

3.4

3.5
3.6
3.7
3.8
3.9
4.0
4.1

Discharge.

Second-feet.

9,445
10, 050
10, 675
11,320
11,985
12, 670
13, 375
14, 100

This table was applied indirectly, according to the method outlined in Nineteenth 
Ann. Eept. U. S. Geol. Survey, pt. 4, p. 323.
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Estimated monthly discharge of Republican River near Superior, Nebr., in 1903. 

[Drainage area, 82,347 square miles.]

Month.

March 14-31. .......

April ..............

May ...............

June ...... . . . .

July...............
August ......

September . . . _ .

October ............

November ...... ...

Discharge in second-feet.

Maximum.

7, 750 

1,260 

14, 100 

6,455 

7,825 

3,285 

700 

390 

690

Minimum.

1,260 

705 
845 

835 

465 

520 

270 

245 
130

Mean.

2,692 

918 

4,491 

1,921 

1,948 

1,230 

389 

326 

417

Total in 
acre-feet.

96,111 

54, 625 

276, 141 

114, 307 

119, 778 

75,630 

23, 147 

20, 045 

24, 813

Run-off.

Second-feet 
per square 

mile.

0.120 

.041 

.201 

.086 

.087 

.055 

.017 

.015 

.019

Depth in 
inches.

0.080 

.046 

.232 

.096 

.100 

.063 

.019 

.017 

.021

Discharge measurements of mill race near Superior, Nebr., in 1903.

Date.

April 11.... ...'-.. ..........

May 18..... ................
June 4 .......... . ... ...

June 23 ....................

Hydrographer.

--...do..... ............................

-..-.do-...---..-. .....................

..... do _......................._........

.... .do.. ....... ........................

Discharge.

Second-feet. 
87

344

85

78

158

Depth of water, in feet, in midstream of mill race near Superior, Nebr.., for 1903.

Day.

I....... ......................................
2--   .   ...... ..-...-............_..--.-....
3.............................................
4.  .........................................
5.. ...........................................
6.... .....................................
r.. ...........................................
8.............................................
9.............................................

10.............................................
n... ..........................................
13.. ...........................................
13.............................................
14.-.. ......................... ................
15.. ...........................................
16.. ..........   .............................

Mar.

3.20
7.45
T.30
7.65
7 60
7.50
3.60
3.00
2.30

Apr.

4.01
3.85
4.20
3.65
3.62
3.70
3.75
3.72
3.70
3.68
370
3.85
3.50
3.52
3.58
3.50

May.

4.13
4.02
4.10
4.01
4.24
4.18
4.19
5.95
6.75
5.80
6.84
5.40
5.00
4 31
3.79
3.72

June.

5.34
4.39
3.83
3.60
3.30
3.08
2.05
3.70
3.75
3.55
3.40
3.30
3.35
3.60
3.80
3.70

July.

3.13
3.00
3.00
2.75
3.10
2.95
4.00
3.60
3.33
3.14
3,13
4.96
5.30
5.40
4.95
4.67

Aug.

4.75
4.15
3.82
3.80
3.15
3.86
3.00
2.90
2.52
3.48
3.43
3.51
2.80
3.00
?,.T\
3.55

Sept.

3.25
3.55
2 22
3.18
3.05
1.89
1.53
3.40
3.35
3.88
3.96
3.80
3.00
3.33
3.40
3.33

Oct.

4.01
4.00
4.00
3.90
4.15
427
4,13
4.03
4.13
3.95
4.33
4.03
4.10
4.25
4,13
4.03

Nov.

4.50
4.42
4.33
4.43
4 29
4.38
4.30
4.40
4.42
4.27
4.36
4.39
3.73
3.83
3.84
4.06
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.Depth of ivater, in feet, in midstream of mill race near Superior, Nebr., etc: 
Continued.

Day.

IT.............................................
18............................................
19.   ._._-   .___.__ .......................... 
80.............. ............................. 
21..... . -..-... ...... ....... ...... ...... .. 
22....... ............................. ____.
23.-.-. ....-...___....... ..........   ........ 
24... ............... ........... .-..-......-.
25
26...   ............ .................... _ ...
27-      . ------ ......... . __--.-________
28
89..... .............  ....... .......... ...... .
30..... ....   . ........ ....... ...... ........ . 
31.-.....-........--...-..-...-.....-.. ..

Mar.

2.05
1.78
1.63 
1.40 
1.48 
1.38
2.30 
3.30
3.20
3.10
3.09 
3.05
3.03
4.20 
4.23

Apr.

3.62
3.50
3.10 
4.00 
4.01 
3.98
3.95 
3.90
4.10
4.06
3.94 
3.80
4.10
4.15

May.

2.89
3.15
3.55 
3.52 
3.56 
3.83
3.79 
3.65
7.70
6.45
5.36
4 80
6.80
7.20 
6.10

June.

3.20
3.38
3.81 
3.25 
3.40 
3.48
3.88 
3.64
3.70
3.92
4.45 
4.02
3.50
3.30

July.

3.40
2.90
3.85 
3.05 
2.65 
2.58

1.75
2.45
2.85
3.40 
3.12
2.90
2.82 
2.85

Aug,

2.a5
.35
.50
.58 
.61 
.60
.35
.38
.30

»>*>

.25

.90

.65

.04 

.60

Sept.

2.52
3.63
3.70 
3.93 
3.91 
3.90
3.95 
3.91
4.00
3.86
4.16
4.00
4 03
4.02

Oc-t

4.15
4.25
4.23 
4.26 
4.23 
4.24
4.15 
4.20
4.30
4.15
4.15 
4 21
4.20
4.25
4.28

Nov.

3.84

4.03 
3.98 
4.05 
4.25
4.55 
4.42
4.38
4.35
4.37 
4.42
4.46

REPUBLICAN RIVER AT BENKELMAN, NEBR.

This station was established May 20, 1903, by J. C. Stevens. It is 
located at a highway bridge between sees. 17 and 20, T. 11ST., R. 37 W., 
and about one-half mile east of Benkelman, Nebr., which is on the 
main line of the Burlington and Missouri River Railroad. The 
gage is a vertical 2 by 4 inch rod 6 feet long, spiked to the down­ 
stream side of the second bent from the west end of the bridge. It 
is read once each day by Leoii L. Hines. Discharge measurements 
are made from the upstream side of the highway bridge, the upstream 
hand rail of which is marked at 5-foot intervals by notches cut into 
the rail. This bridge is one-fourth mile above the mouth of the 
South Fork of Republican River. The initial point for soundings 
is the zero mark on the upstream hand rail at the east end of the 
bridge. The channel is straight for 200 feet above and 500 feet below 
the station. Both banks are low and sandy, free from timber and 
liable to overflow at very high stages. The bed is composed of shift­ 
ing sand, and there is but one channel, except at extreme low water. 
The river sometimes goes dry during the summer. Bench mark No. 1 
is the top of the south end of the concrete foundation for the first 
or west upright bent of the elevated track in the Burlington and Mis­ 
souri River Railroad yards just east of the railroad station. To this 
bench mark the gage rods of both the Republican and South Fork of 
the Republican stations were referred. Its elevation above the zero 
of the Republican River gage is 16.14 feet. Bench marks Nbs. 2, 3, 4, 
and 5 are, respectively, the tops of the south ends of the caps of the 
first, second, third, and fourth bents from, the west end of the Repub­ 
lican River bridge. Their elevations above the zero of the Republi­ 
can River gage are 6.88, 6.74, 6.34, and 6.19 feet, respectively.
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A station was maintained on this stream from November 1,1894, to 
September 7, 1895, the gagings being made several miles farther 
upstream. A description of this station and the results of the obser­ 
vations are given on page 125 of bulletin No. 140.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydographer.

Discharge measurements of Republican River at Benkelman, Nebr., in 1903.

Date.

May 20....... ..............
June 6 __________._---.___--

Hydrographer.

J. C. Stevens _ _ . _ ___________

.....do ......................

.....do ......................

Gage 
height.

Feet. 

1.15

1.20

.80

Discharge.

Second-feet.

57
82
33

Mean daily gage height, in feet, of Republican River at Berikelman, Nebr.,for
1903.

Day.

I....... -   ---.....-.  . ........ -
2.-......  ............. ...........
3.......-..   .................. ....
4..........  ......................

6.-  .-- -- -   --   ------
7.-.      --   -      - -----.-
8.-.--------.   - -----------

10--.   ------------------------
11.-...--...---  .......... .--
1°
13
14-  -   -    --   .   -   ---   -
1C

16---------- ---------------------
17---------------------- ----------
1Q

10

30-------- -------------------------
21... .. ....................
W. ........................... .
S3
2^.. .......................... . .
2&..... .......................... .
26.__-_    ...... __  --_... .
27  ....   .    ....-  ___   
SS. ...........................
39
30..... .......................... ....
31......  ..........................

May,

1.15
1.15
1.00
1.00
1.05
1.00
1 25
1.85
1.30
1.25
1 30
1 25

June.

1.15
1.20
1.20
1.20
1.20
1.20
1.50
1.45
i.as
1.30
1.35
1.30
1.30
1.30
1 25
1 25
1.20
1.20
1.10
1.10
1.10
1 00
1 00
1 00
1 00
1.05
1 00
1 00
1 00
.95

July.

0.90
.85
.75
.95

1.00
.80
.75
.70
.70

1.98
1 20

.90

.80
1.10
1.25
1.00
1.00
1.00
1.10
J 00
.90
.90
.85
.70
.70
.65
.60
.60
60

.65

Aug.

1.22
1.00
.90
.90
.80
.70
.70
.70
.70
.80
.70

.75

.70

.70

.70

.90

.90

.85

.85

.80

.75

.75

.70

.85

.75

.75

.70

.70

Sept.

0.60
.60
.60
.60
.65
.85
.85
80

.80

.90

.90

.90

.90

.90

.90

.95

.90

.95

.95

.95
1.00
1 00
1 00
1.00
1.00

.95
1.00
1 00
1 00
1.00

Oct.

1.00
1.05
1.00
1.00
1.05
1.00
1.00
1.00
1.05
1.05
1.05
1.05
1.00
1.05
1.00

.95
1.00
1.00
1.00
1.05
1 05
1.05
1 05
1.05
1.00
1.00
1.05
1.05
1.05
1.10
1.10

Nov.

1.10
1.10
1.15
1.10
1.10
1.10
1.15
1.10
1.10
1.10
1 05
1.10
1.10
1.15
1.10
1.15
1.20
1.15
1.15
1.25
1.60
1.60
1.20
1.10
1.15
1.20
1.20
1.20
1.10
1.05

Dec.

1.10
1.15
1.10
1.00
1.10
1.35
1.05
1 25
1 35
1.25
1.05
1.35
1 25
1.50
1.50
1.50
1.50
1.60
1.70
1.60
1.70
1.50
1.50
1.40
1.40
1.30
1.60
1.50
1.50
1.40
1.40
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Rating table for Republican River at Benkelman, Nebr.,from January 1, to
December 31,1903.

Gage 
height.

Feet.

0.4
.5
.6
.7

Discharge.

Second-feet.

6

12

19

26

Gage 
height.

Feet.

0.8

.9

1.0

' 1.1

Discharge.

Second-feet.

33

40

47
54

Gage 
height.

Feet.

1.2

1.3

1.4

1.5

Discharge.

Second-feet.

61

68

75

81

Gage 
height.

Feet.

1.6
1.7
1.8
1.9

Discharge.

Second-feet.

88

95

102

109

Estimated monthly discharge of Republican River at Benkelman, Nebr.,for 1903.

Month.

May 20-31. ...........................

July .................................
August. ............ ...... ... ......
September ..... .__._.__._____..-___.
October ___________ ______.-_ ___..____
November 1-20 «____.___. ____________

Discharge in second-feet.

Maximum.

71 

81 

112 

61 

47 

54 

64

Minimum.

47 

43 

19 

26 

19 

43 

50

Mean.

58 

59 

39 

32 

39 

49 

56

Total in 
acre-feet.

1,380 

3,511 

2,398 

1,968 

2, 321 

3, 013 

2,222

« River frozen on days not included. 

REPUBLICAN RIVER (SOUTH FORK) AT BENKELMAN, NEBR.

This station was established May 20, 1903, by J. C. Stevens. It is 
located at a highway bridge between sees. 17 and 20, T. 1 N., R. 37 W., 
and about three-fourths of a mile east of Benkelman, Nebr. The 
South Fork empties into Republican River about one-fourth of a 
mile below this station. A station is also maintained on Republican 
River one-fourth of a mile above the junction of the two streams. 
The gage is a vertical 2 by 4 inch rod 5| feet long, spiked to the 
upstream side of the first bent in the channel from the east bank 
of the stream. It is read once each day by Leon L. Hines. Dis­ 
charge measurements are made from the upstream side of the high­ 
way bridge to which the gage is attached. The upstream hand 
rail of this bridge is marked at 5-foot intervals by notches cut into 
the rail, and the initial point for soundings is the zero mark on the 
rail at the east end of the bridge. The channel is straight for 1,000 
feet above and 500 feet below the station. Both banks are low and 
sandy, free from timber, and liable to overflow at very high stages. 
The bed of the stream is sandy and shifting, and there is but one 
channel except at extreme low stages. The river usually goes dry
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during the summer. Bench mark No. 1 is the top of the south end 
of the concrete foundation for the first or west upright bent of the 
elevated track in the Burlington and Missouri River Railroad yards 
just east of the station. Its elevation above the zero of the South 
Fork gage is 18.29 feet. This is bench mark No. 1 of the Republican 
River gage. Bench marks Nos. 2, 3, 4, and 5 are, respectively, the 
tops of the south ends of the first, second, third, and fourth bents 
from the west end of the South Fork River bridge. Their elevations 
above the zero of the South Fork River gage are 6.62, 6.48, 6.38, and 
6.20 feet, respectively.

A station was maintained on this river from November 1,1894, to 
September 7, 1895, the gagings being made near the present station. 
A description of the old station and the results of the observations are 
given on page 130 of Bulletin No. 140.

The observations at this station during 1903 have been made under 
the direction of J. C. Stevens, district hydrographer.

Discharge measurements of South Fork of Republican River at Benkelman, Nebr.,
in 1903.

Date.

May 20 .!...._..._..... ....

September 7

Hydrographer.

J. C. Stevens ... _____-..___

.....do ......................

.....do ......................

Gage 
height.

Feet. 

1.15

1.05

Discharge.

Second-feet.

58

37

2

Mean daily gage height, in feet, of South Fork of Republican River at Benkelman,
Nebr., for 1903.

Day.

1.. -..---..--._..--.....-.  . ...
2..  _   .   ___-    __      ____
3.   _ _____   _________   _.__
4.. ............ ..    ..............
5..................................
6.. ..........._-....-..... ...... _._
7...................................
8_____.____. ________ . ......
9.... ______   _-   ...   __ _

10_.___. -...._    _    _      
11__   ._.- --.  ..   ..      
^Z.. ............... .. ____________
13..    ----..---  -    ..-.
14...   _-.  .    -_   ._ .....-
15.-_____________________. ...........
16.__. .    .      _.._      ......
17...-  -- -   --......   .  
18.. .................................

_May.

-

June.

1.05
1.05
1.05
1.05
1.05
1.05
1.20
1.20
1.20
1.20
1.30
1.15
1.10
1.05
1.05
1.00
1.00
1.00

July.

0.80
.80
.80
.85
.90
.80
.80
.80
.80
.80
.80
.95

1.00
.80

1.00
1.00

.95

.90

Aug.

0.98
1.30
1.10
1.00

.95

.90

.90

.90

.85
1 00

.85

.80

.80
1.00
1.00
1.10
1.00
1.00

Sept.

0.80
.80
.80
.80
.80
.80
.80
.80

(a)

(«.
(a)

(a)

(°)

.85

.85

.85

.85

.85

Oct.

0.90
.90
.90

1.00
.90
.90
.90

1 00
1.00
1.00
1 00
1.00
1.00
1.05
1.05
1.00
1.05
1.05

Nov.

1.20
1.15
1.15
1.15
1.10
1.15
1.10
1.15
1.15
1.15
1.15
1.20
1.15
1.15
1.15
1.10
1.20
1.20

Dec.

1.20
1.20
1.15
1.05
1.10
1.10
1.20
1.30
1.30
1.40
1.30
1.10
1.15
1.25
1.30
1.30
1.40
1.40
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Mean daily gage height, in feet, of South Fork of Republican River, etc. Cont'd.

Day.

19_. _..--__--__---.--__. ------------
30............   -   ..._-........ 
21.---. ..............................
22
?S....... ............................
.A..... ......................... .....
2&....-.-......   ....... ........ . 
m.. ...... ................. .........
^....... ............................
2S. ..................................
29. . . --------------------------------
30.____. .--..._-_...._..... .........
31. -.   ......   ........-....-..-.-

May.

1.15
1.15
1.10
1.10

1.10
1.05
1.15
1.05
1.05
1.00
1.05
1.10

June.

1.00

.95

.95

.90

.90

.90

.90

.90

.85

.80

.80

.80

July.

0.90

.95

.90

.90

.85

.80

.80

..eo

.80

.80

.80

.80

.80

Aug.

1.00
1.00

.90

.90

.85

.80

.85

.80

.80

.80

.80

.80

.80

Sept.

0. 85

.85

.85

.85

.85

.90

.90

.80

.90

.90

.90

.90

Oct.

1.05
1.00
1.05

1.05
1.05
1.10
1.10
1.10
1.10
1.10
1.10

1.10
1.10

Nov.

1.10

1.15
1.10

1.30
1.40

1.30
1.30
1.20
1.25
1.25

1.20
1.10

Dee,

1.40
1.45
1.40
I.a5
1.25
1.70
1.70

1.40
1.40
1.50
1.50
1.40
1 40

Rating table for South Fork of Republican River at Benkelman, Nebr. , from
January 1 to December 31, 1903.

Gage 
height.

Feet.

0.8

.9

1.0

Discharge.

Second-feet.

7
22

36

Gage 
height.

Feet.

1.1

1 2

1.3

Discharge.

Second-feet.

50

65

79

Gage 
height.

Feet.

1.4

1.5

1.6

Discharge.

Second-feet.

93

107

121

Gage 
height.

Feet.

1 M* 

. i

1.8

1.9

Discharge.

Second-feet.

136

150

164

Estimated monthly discharge of South Fork of Republican River at Benkelman,
Nebr., for 1003,

Month.

May 20-31. ....... ...... ....... ......
June ----..........-... ...___________
July --____._-_..._.--_---...-_-_---..
August ........ ........ ____ ....
September 1-5 and 14-30 a __________
October ................ _-.... _....
November 1-20 6 .............. ..-..

Discharge in second-feet.

Maximum.

57 

65 

36 

79 

22 

50 

65

Minimum.

36

7 

7 

7 

7 

22 

50

Mean.

48 

37 

15 

25 

15 

39 

57

Total in 
acre-feet.

1,142 

2,202 

922 

1,537 

655 

2,398 

2,261

« Sand at gage rod. & River frozen on days not included. 

SOLOMON RIVER NEAR NILES, KANS.

The station at Mles was established May 5, 1897, and was located 
at a bridge one-half mile west of the town and 7 miles above the 
month of the river. The rod of the wire gage is spiked to the floor
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of the bridge. The bench mark is the uppermost of three nails 
driven into a cottonwood tree 18 inches in diameter, on the north side 
of the river and 25 feet east of the bridge, at an elevation of 24.96 
feet above gage datum. The channel is straight for about 100 feet 
above and below the section. The current is sluggish; the right bank 
is high, and the left bank overflows only at very high stages. The 
bed of the stream is muddy.

The observer during 1903 was J. J. Little. The station was discon­ 
tinued November 30, 1903.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.

Discharge measurements of Solomon River near Niles, Kans., in 1903.

Date.

March 7-..-_ ---------------

May 8--..--.-.-----------..

May 9_. --------------------

May IS--..-..----- ..--....

June 3 . -. ... -----------

June 23 _______.--------._--

Hydrographer .

W. G. Russell....... --------

..-..do ___.__.___.__..._..._.
-...-do ......................
-- -..do ___.____.._..,.-...._.
--..-do ......................
.....do ......................

Gage 
height.

Feet. 

10.90

10.70

14.20

22.70

33.80

13.60

Discharge.

Second-feet. 

973

1,118

2,168

4,825

o41,00fr

1,358

a Estimated. 

Mean daily gage height, -in feet, of Solomon River near Niles, Kans., for 1903.

Day.

1. ......................  
2..........................
S.. ........................
4.... .................. ....
5--.... .............. ... 
6_-                
7...... .............. ......
8..........................
9............  .... .......

10.. ....... ........... -----
11..... .-...           

IS-.....--- .   --------
U... .......................
15-              -   
16......   ...... ...... . 
17                
18        .       -
19               
20....         .      
21.       ..^.. ...........
2^..:....... ................

Jan.

7.00
7.00
6.80
6.80
6.70
6.70
6.60
6.60
6.80
6.90
6.60
6.50
6.80
7.00
6.90
6.80
6.80*
6.60
6.70
6.70
6.70
6.70

Feb.

6.70
6.50
6.70
7,00
6.40
6.20
6.10
6.20
6 ?0
6.40
700
6 60
7.10
7.20
6 70
7.00
6.70
7 no
6.90
6 70
6.80
6.70

Mar.

9.10
8.90
9.10
8.70
9.80

11.60
10.90
11.60
13.80
17.10
19.10
20.30
21.20
22.20
33 70
21.70
16.80
13.30
12.20
12.70
11.70
13.50

Apr.

8.80
8.60
8.60
8.50
8.40
8.30
8.20
8.30
«.oo
8.00
8.00
7.80
8.00
8.30
7.90
7.70
7.60
7.50
7.60
7.50
7.40
7.30

May.

15.60
15.60
12.80
10.50
10.20
9.10

10.40
10.70
16.80
20.00
21.80
23.10
33.30
25.10
28.30
30.00
32.10
31.00
25.00
18.20
17.50
21.50

June.

32.90
33.30
33.80
33.60
33.80
33.00
30.00
35.60
20.80
18.80
18.10
18.50
18.00
16.60
15.90
15.50
15.10
14.70
14.40
14.20
14.00
13.70

July.

15.30
14.60
13.90
14.40
13.40
12.40
13.00
11.80
11.50
11.50
11.30
10.90
10.70
11.30
16.70
20.20
19.60
17.70
15.60
13.00
12.30
11.60

Aug.

10.70
18.80
23.10
34.80
35.90
25.30
16.80
25.70
18.80
12.70
11.60
11.20
15.40
18.40
24.70
24.70
26.. 60
38.00
28.20
35.40
16.70
15.70

Sept.

15.50
13.00
12.80
11.90
11.40
10.70
10.60
10.20
11.10
11.30
13.60
12.20
11.20
10.50
9.80
9.50
9.40
9.20
9.00
9.30
9.00
9.20

Oct.

8,40
8.40
8.40
8.20
8.30
8.40
8.20
s an
8.10
8.00
8.20
8.10
8.30
8.30
8,40
8.50
8.30
8.30
8.20
8.30
8.20
8.10

Nov.

8.20
8.20
8.40
8.80
9.50
9.60
9.50
9.00
8.80
8.60
8.50
8.40
8.20
8.10
8.30
8.10
8.10
8.10
7.90
7.90
7.90
7.80

IEE 99 04  15



226 STEEAM MEASUREMENTS IN 1903, PAET III. [NO. 99. 

Mean daily gage height, in feet, of Solomon Biver, etc. Continued.

Day.

23... ........... ............
34__..__ ...... . . . .....
35. ...................... ...
26... .......................
37
28...... ....................
29.... ......................
30..........................
31..........................

Jan.

6.80
6.50
6.40
6.60
6.80
7.10
6.60
6.60
6.90

Feb.

7.30
7.10
7.00
6.80
6.70
9.00

   

Mar.

11.80
10.60
10.00
9.70
9.60
9.30
9.20
9.00
8.90

Apr.

7.00
7.60
7.40
7.10
6.90
6.60
7.10
7.90

May.

30.30
17.70
18.00
30.30
35.00
33.30
32.30
31.30
33.30

June.

13.40
13.30
13.50
13.80
13.80
15.70
15.60
17.30

July.

11.30
10.80
10.60
10.40
10.20
10.10
10.00
10.00
9.90

Aug.

16.70
15.00
13. 30
13.40
13.00
11.30
14.40
15.60
16.90

Sept.

9.00
8.90
8.80
8.50
8.50
8.60
8.40
8.50

Oct.

8.10
8.10
8.10
7.90
8.00
8.0U
8.0U
8.10
8.20

Nov.

7.80
7.90
7.80
7.90
7.90
8.00
8.20
8.10

Bating table for Solomon River near Niles, Kans., from January 1 to March 5,
1903.

Ga&e 
height.

Feet.

6.0

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

Discharge.

Second-feet.

222

237

252

267
282

299

316
333

352

371

Gage 
height.

Feet.

7.0

7.1

7. 2
f"* O 

1 . O

7.4

7.5

7.6
f Q 
t . O

7.9

8.0

. 
Discharge.

Second-feet.

390

410

430

450

470
490

512

556

578

600

Gage 
height.

Feet.

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9

9.0

Discharge.

Second-feet.

623

646

669

692

715

738
761

784

807

830

Gage 
height.

Feet.

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

Discharge.

Second-feet.

855

880

905

930

955

980
1,005

1,030

1,055

10.0 1,080

Bating table for Solomon Biver near Niles, Kans., from March 6 to November 30,
1903.

Gage 
height.

Feet.

10.0

10.2

10.4

10.6

10.8

11.0

11.2

11.4

11.6

11.8

Discharge.

Second-feet.

860

915

970

1,025

1,080

1,135

1,190

1,245

1,300

1,355

Gage 
height.

Feet.

12.0

12.2

12.4

12.6

12.8

13.0

13.2
13.4

13.6

13.8

Discharge.

Second-feet.

1,410

1,465

1,525

1,585

1,645

1,705

1,765
1,825

1,885
1, 945

Gage 
height.

Feet.

14.0

14.5

15.0

15.5

16.0

16.5

17.0

17.5
18.0

18.5

Discharge.

Second-feet.

2, 005
2, 155

2, 305

2,460

2,615

2, 775
2,945

3,115

3,285

3,460

Gage 
height.

Feet.

19.0

19.5

20.0

21.0

22.0

23.0

24.0

25.0

Discharge.

Second-feet.

3,640

3, 820

4,000

4,370

4,740
5, 115

5, 495

5, 875
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Estimated monthly discharge of Solomon River near Niles, Kans.,for 1903. 

[Drainage area, 6,815 square miles. ]

Month.

February

April ________

May _______________

June _

July _ _____________

August __________

September _____ _

October _ _ _ _

November _ _ _

Discharge in second-feet.

Maximum.

410

830 

5, 002 

564 

9,946 

10, 602 

4,074 

7,091 

2,460 

495 

760

Minimum.

282 

237 

587 

120 

635 

1,765 

835 

1,052 

472 

363 

343

Mean.

341

358 

1,866 

345 

4, 835 

4,447 

1,658 

3, 625 

970 

427 

456

Total in 
acre-feet.

20,967 

19, 882 

114, 736 

20, 529 

297, 292 

264, 615 

101,946 

222, 893 

57,719 

26, 255 

27, 134

Run-off.

Second-feet 
per square 

mile.

0.050 

.052 

.270 

.051 

.710 

.650 

.240 

.530 

.140 

.063 

.067

Depth in 
inches.

0. 058 

.054 

.310 

.057 

.820 

.720 

.280 

.610 

.160 

.073 

.075

SALINE RIVER NEAR SALINA, KANS.

The station, established May 4, 1897, is located at a bridge 4.5 miles 
northeast of Salina, near the mouth of the river. The rod of the wire 
gage is spiked to the floor of the bridge. Bench mark No. 1 is a nail 
in an elm tree 2 feet in diameter on the north side of the river and 6 
feet west of the bridge. Its elevation is 22.90 feet above gage datum. 
Bench mark No. 2 is six nails driven into a 16-inch boxelder tree on 
the north side of the river and 35 feet east of the bridge. Its eleva­ 
tion is 22.90 feet above gage datum. The channel is straight for a 
short distance above and below the station and has a width of about 
50 feet at low stages. Both banks are high and not liable to over­ 
flow except during floods. The bed of the stream is composed of sand 
and mud and the flow is sluggish. The station was discontinued 
November 30, 1902.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.
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Discharge measurements of Saline River near Salina, Kans.

Date.

March 6_ _________________

May 2_ ______________
May6 ______ ______

July7_-__ _______________
August 4 _____ _ _ _ _ ______

September 30 _ _

Hydrographer.

W. Cl. Russell____ ... _____

__ __do _____________ ________

do

do

do

do
E. C. Murphy__._____._ __._

Gage 
height.

Feet. 

8.40

33.90

13.00

11.10

24.60

19.10

7.96

Discharge.

Second-feet.

460
a 27, 000

1,299

606

2,782
1,922

187

a Estimated. 

Mean daily gage height, in feet, of Saline River near Salina, Kans., for 1903.

Day.

1.. .................. ......
2
3..... .............. ........
i....... ....................
5..  .   --.-_    - -  
6.-         _    .    .
7..     --  -    -.-
8.    - ....................
9   _           -   

10..... ..---...._-.   ......
11.-----........-.   ......
12
13-.      -.    -.    
14..    .... .......... .  
15-   - .      .... ......
16.. .......______.... .......

18_____. ...    .   .......
19..-   -...    ..-......
20  --  _    .-
21-   - -.... __._.._..._
23
23.    -      .-      - 
&L-.-......-. ........ ...... 
S&..... ......................
26....... ....................
27
28..    ....    ---... ......
29..    ..   -.... .   ......
30.    ..     .............
31

Jan.

5.60
5.70
5.60
5.80
5.60
5.80
5.70
5.60
6.00
6.00
5.60
5.*0
5.50
5.40
5.40
5.40
5.60
5.60
5.60
5.60
5.60
5.60
5.60
5.70 
5.60
5.70
5.60
5.70
5.80
5.80
6.00

Feb.

5.80
5.60
5.40
6.20
6.10
5.90
5.60
5.00
5.10
5.30
5.40
5.80
5.60
6.00
6.20
6.40
6.00
5.60
5.20
5.30
5.30
5.40
5.60
5.80 
5.70
5.80
5.80
6.00

Mar.

6.00
6.00
5.70
6.80
8.80
8.60
7.60
7.40
9.80

12.10
11.90
11.20
11.20
10.90
12.90
13.80
12.80
11.40
11.20
9.90
9.00
8.60
8.40
8.00 
7.80
7.60
7.50
7.30
7.20
7.20
7.10

Apr.

7.00
6.90
6.90
6.70
6.80
6.80
6.70
6.60
6.50
6.50
6.40
6.30
6.40
6.20
6.20
6.30
6.10
6.10
6.00
6.00
6.00
5.90
6.00
5.80 
5.80
5.80
6.00
6.00
6.00
6.80

May.

11.50
15.90
13.90
13.30
11.20
13.00
11.30
13.30
15.80
16.70
16.80
15.40
13.90
16.10
17.30
17.50
18.00
17.30
13.60
12.30
13.30
20.10
33.10
20.20 
18.00
28.70
33.60
30.70

a31.40
«32.10
«32.80

June.

"33.50
«33.30
033.00
33.70
32.00
31.20
30.60
38.50
24.70
20.20
17.80
17.20
16.50
15.80
15.30
14.90
14.50
14.10
13.80
13.50
14.00
14.10
13.50
13.60 
13.50
13.20
12.70
12.40
12.70
13.80

July.

13.40
12.50
12.10
11.80
11.70
11.30
11.00
10.80
10.60
10.40
10.30
10.40
10.10
10.30
10.30
10.20
10.10
9.90
9.80
9.60
9.50
9.50
9.40
9.30 
9.30
9.00
9.00
8.90
8.80
9.00
9.00

Aug.

16.90
23.20
27.60
21.70
16.70
13.00
13.10
13.00
12.90
11.70
11.40
10.00
15.80
20.40
24.90
27.50
35.50
24.50
21.30
14.40
15.10
16.60
15.60
12.80 
11.60
11.00
10.60
10.20
10.00
9.90
9.70

Sept.

9.60
9.50
9.40
9.30
9.20
9.10
8.90
8.80
8.90
9.80
9.50
9.50
9.80
8.90
8.80
8.50
8.60
8.40
8.40
8.30
8.30
8.20
8.10
8.30 
8.00
8.00
8.00
7.90
7.90
7.90

Oct.

8.00
7.90
7.90
7.80
7.90
7.90
7.80
7.80
7.80
7.80
7.80
7.80
7.90
8.10
8.10
8.20
8.30
8.30
8.30
8.20
8.30
7.90
7.80
7.90 
7.80
7.80
7.60
7.70
7.60
7.90
8.00

Nov.

8.00
8.10
8.10
8.30
8.60
8.60
8.60
8.20
8.30
8.30
8.10
8.10
8.10
8.00
8.00
7.90
7.70
7.70
7.80
7.70
7.70
7.70
7.60
7.60 
7.70
8.20
8.00
8.00
7.90
7.90

« Estimated by interpolation.
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Rating table for Saline River near Salina, Kans. ,from January 1 to May 25,1903.

Gage 
height.

Feet.

5.0

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

6.0
6.1

6.2

6.3

Discharge.

Second-feet.

140

150

160

170

180

190

200

210

220

230

240

250

260

270

Gage 
height.

Feet.

6.4

6.5

6.6

6.7

6.8

6.9

7.0

7. 1

7.2

7.3

7.4

7.5
7.6

7.7

Discharge.

Second-feet.

280

290

300

310

320

330

340

352

364

376

388

400
412

424

Gage 
height.

Feet.
r* o 
/ .0

7.9
8.0

8.2

8.4

8.6

8.8

9.0

9.5

10.0

10.5

11.0

11.5

12.0

Discharge.

Second-feet.

436

448 -

460

488

516

544

572

600

670
740

810

880

955
1,030

Gage 
height.

Feet.

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

Discharge.

Second-feet.

1,200

1,370

1,550

1,730

1.910

2,090

2,270

2,450

2,640

2,860

3,170

3,620

4,220

Rating table for Saline River near Salina, Kans., from June 10 to November 30,
1903.

Gage 
height.

Feet.

7.0

7.1

7. 2

7.3
7.4

7.5

7.6

7.7
7.8

Discharge.

Second-feet.

90

103

116

129

142

155

168

181
194

Gage 
height.

Feet.

7.9

8.0

8.2

8.4

8.6

8.8

9.0

9.5
10.0

Discharge.

Second-feet.

207

220

248

276

304

332

360

430

500

Gage 
height.

Feet.

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

Discharge.

Second-feet.

640

780

925

1,075

1,225

1,375

1,525

1,675

1,830

Gage 
height.

Feet.

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

Discharge.

Second-feet.

3,000

2,180

2,360

2,540
2,720

2,900
3,090
3,290
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Estimated monthly discharge of Saline River near Salina, Kans.,for 1903. 

[Drainage area, 3,311 square miles.]

Month.

January...
February __._____.

March __.____.__ .

April ....
May « . _ . . . .

June & __- ______ ...

July. ..............

August --.---......

September _...... .

October __________
November

Discharge in second-feet.

Maximum.

240

280 

1,336 

340 

7,580 

7, 895 

985 

3,410 
472 

262 

304

Minimum.

180 

140 

210 

220 

910 

835 

332 

458 

207 

168 

168

Mean.

205 

207 

628 

271 

2, 685 

2, 873 
533 

1,434 
322 

212 

223

Total in 
acre-feet.

12, 605 

11,496 

38,614 

16,126 

165, 094 

170, 955 

32, 773 

88, 173 

19, 160 

13, 035 

13, 270

Run-off.

Second-feet 
per square 

mile

0.062 

.052 

.190 

.082 

.810 

.870 

.160 

.430 

.097 

.064 

.067

Depth in 
inches.

0.071 
.064 

.220 

.091 

.930 

.970 

.180 

.500 

.108 

.074 

.075

a May 39, 30. and 31 estimated. b June 1, 2, and 3 estimated.

SMOKY HILL RIVER AT ELLSWORTH, KANS.

The gaging station, established April 17, 1895, is located at the 
highway bridge on Douglass avenue, Ellsworth, Kans. The gage is 
an inclined ash timber spiked to a post driven in the bed of the river 
and bolted to an iron post on the bridge pier. The bench mark is a 
nail driven into the base of a large box-elder tree near the southeast 
corner of the bridge, 90 feet from the gage, and its elevation is 13.07 
feet above the zero of the gage. A slope gage is spiked to the St. 
Louis and San Francisco Railroad bridge, 2,536 feet upstream, and is 
referred to the same datum. The channel is nearly straight above and 
below the gage, and the bed is sandy and shifting. The observer is 
Thomas Coyne.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.
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Discharge measurements of Smoky Hill River at Ellsworth, Kans., in 1903.

Date.

February 23 ________________

April 6 _____________________

June 8 ______ ____________

Hydrographer.

W.G.Russell ...............

.....do ......................

.....do......................

.....do ............ ..........

__._.do ......................

Gage
lieiglit.

Feet. 

1.60

1.85

6.30

4.90

3.60

Discharge.

Second-feet. 

50

194

2,812

1,697

821

Mean daily gage height, in feet, of Smoky Hill River at Ellsworth, Kans., for 1903.

Day.

1.................. ....
2.........................
8..........     .........
4.. ...... ............. ....
5.-.-. ....................
6.  . ........ ......... ...
7.... ........_............
8.... .................. ...
9.................. ......

10.............--.-- .....
11....... .............. ....
13..... ................. ...
13........................
14.........................
15.........................
16.........................
17.........................
18----.   .................
19.-.--..-. ........
20.........................
2L-... ...................
22
83._-----_. ...._...........
24----.........-..---_...
25.-.....-.-   --.-.. ....
26-    -  -     -.  
27-  .           
38    .._       .,_ .....
39.    - ...... ... ___-.. .
30-    -            .
31-  ..    ...   ........

Jan.

(«)
(«)
(«)

1.60
1.80
i.a5
1.30
(«)
(«)
(«)
(«)
(«)
(«)
(«)
(")
(«)

1.50
1.50
1 45
1.40
1.40
1.35
1.30
1,30
1.35
1.40
1 45
1.45
1.50
1.50
1.40

Feb.

1.50
1.35
1.30
1.30
(a)

(a)

(«)

1.50
1 40
1.35
1.30
1.30

W
(")

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.60
1.65
1.70
1.70
1.60
1 60

------

Mar.

1.50
1.50
1.40
1.40
1.50
1.60
2.40
2.00
2.00
1.90
2.70
3.80
4.00
4.20
4.40
4 on

4.20
3.40
3.00
3.00
2.70
2.50
2.40
2.40
3.30
2.30
2.30
2.00
3.00
2.00
1.90

Apr.

2.00
3.00
2 30
2.10
1.90
1.75
1.80
1.80
1.75
1.70
1.70
1.70
1.65
1 60
1.60
1 60

1.55
1.55
i fin

1.60
i v>
1 50
i v>
1 V)
1 45
1 40
1 40
1 40
3.00
5.00

May.

3.50
3.00
3.00
2.90
5.00
5.30
6.30
5 on

5.50
f, nn
i on
4 40
1 VI

5.60
4.50
4 00

3.80
3.60
3.60
3.20
3.00
3.10
1 VI

3.20
3.00
5.00
9 Oft

15 40
16.00
13.80
10.20

June.

7.40
7.00
5.40
4.80
4.40
4.30'
3.90
3.60
3.50
P, 4fl

3.30
3.20
3.20
3.10
3.00
3 on

2.80
2.70
2.60
3 8rt

2.80
o fin
o sn

2.80
2.70
3.40
3 QA

3.00
2.80
3.50

July.

2.40
2.30
2.20
3.10
3.10
3.10
3.00
3.00
3.00
1.95
1.90
1 90
3.00
3.10
2.10
3.00
«> (in
i on
i on

3.00
« 9f\

9 nn
3.00
1.90
1.90
1 80
1 80
1 71

1.70
1.80
1.80

Aug.

5.00
3.60
2.40
4.45
4.00
3.40
3.00
3.75
3.50
3.30
3 25
2.20
2.10
2.00
6.00
4.30
6.15
f, 9(\

4 80
3.90
3 40
2.70
2 50
2.25
2.20
2.10
9 nn
1.90
1 90
1.96
1.90

Sept.

1.85
1.85
1.80
1.80
1.70
1.65
1 60
1.60
1.60
1.55
1.55
1.50
1.50
1.50
1.50
1 ff\
1 45
1 45
i if.
1 45
1 40
1 40
1.40
1 40
1.40
1.35
1 OK

1.35
1.35
1.30

Oct.

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.35
1.25
1.40
1.45
1.60
1.60
1.55
1.50
1.45
1.40
1.40
1.40
1.35
1.35
1.35
1.30
1.30
1.30
1.30
1.35
1.40

Nov.

1.50
1.60
1.70
1.75
1.75
1.75
1.70
1.65
1.60
1.55
1.45
1.45
1.40
1.40
1.40
1.35
1.35
1.35
1.35
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1 25
1 25
......

Dec.

1.1.5
1.25
1.30
1.30
1.25
1.25
1 25
1 25
1 25
1.20
1.20
1 20
(«)
(«)
(»)
(«)

1.30
1 30
1.20
(«)
1.20
1.15
1.20
1.20
1.30
1.60
1.30
1 35
1.30
1.20
1.30

« River frozen.
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Bating table for Smoky Hill River at Ellsworth, Kans., from January 1 to
December fll, 1903.

Gage 
height.

Feet.

0.5

.6

. 7

.8

.9

1.0

1.1

1.2

1.3

1.4
1.5

1.6

1.7

Discharge.

Second-feet.

5

9

13

17

21

26

32

40

50

62

76

92

110

Gage 
height.

Feet.

1.8

1.9

2.0

2. 1

2. 2

2. 3

2.4

2.5

2.6

2. 7

2.8

2.9

3.0

Discharge.

Heroitd-feet.

131

155

181

209

239

271

305

342

381

422

465

510

557

Gage 
height.

Feet.

3.2

3.4

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0

5.2

5.4

5.6

Discharge.

Kecond-feet.

657

765

8S3

1,010

1,141

1,275

1,410

1,549

1,690

1,834

1,980

2 1C9

2,280

Gage 
height.

feet.

5.8

6.0

6.2

6.4

6.6

6.8

7.0

7.2

7. 4

7.6

7.8

8.0

Discharge.

Second-feet.

2, 434

2, 590

3, 748

2,910

3, 075

8, 241

8,410

8, 580

3,750

3,920

4,090

4,260

Tangent above 7 feet gage height. Differences above this point, 85 feet per 
tenth. 3 per cent added to discharges greater than 8,510 (for overflow).

Estimated monthly discharge of Smoky Hill River at EUswortli, Kans., for 1903. 

[Drainage area, 7,980 square miles.]

Month.

January .......

February . . . . .

March .....

April _ _ _ _ _

May ........._.....

June ... . . _ ..

July ---___- __-_:.___

August  ------._ .

September . .. . .

October _ _____

November _ __ _ _

December _____

The year _____

Discharge in second-feet.

Maximum.

131 

110 

1,410 

1,834 

11,392 

3, 750 

305 

2,708 

143 

92 

120 

92

11,392

Minimum.

50 

50 

62 

62 

510 

342 

110 

 155 

50 

45 

45 

36

36

Mean.

69 

65 

431 

183 

2,356 

937 

180 

735 

81 

58 

70 

44

434

Total in 
acre-feet.

4,243 

3,610 

26, 501 

10, 830 

144, 865 

55, 755 

11,068 

45, 193 

4,820 

3, 566 

4, 165 

2, 705

317, 321

Run-off.

Second-feet 
per square 

mile.

0. 0086 

.0081 

. 0540 

.0230 

.3000 

.1200 

.0230 

.0920 

.0100 

.0073 

.0088 

.0055

. 0550

Depth in 
inches.

0. 0099 

.0084 

.0620 

.0260 

.3400 

.1300 

.0260 

.1100 

.0110 

.0084 

.0098 

. 0063

.7478
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MISCELLANEOUS MEASUREMENTS IN THE KANSAS RIVER DRAINAGE

BASIN.

Kansas River was measured by W. G. Russell at Topeka, Kans., 
on August 19, 1903. The measurement was made from the Melan 
Arch Bridge, on Kansas avenue. The stream had a discharge of 
30,609 second-feet.

MERAMEC RIVER DRAINAGE BA8IK.

Meramec River rises in Dent County, Mo., flows northeast, and 
enters the Mississippi near St. Louis. This river drains a rugged, 
hilly, and comparatively thinly populated country. There are, how­ 
ever, numerous good sites for dams, and the United States Geological 
Survey is studying the river in connection with the possible water- 
power developments and for its possible use as a future water supply 
for the city of St. Louis.

The total drainage area of Meramec River is 3,619 square miles; 
at Eureka it is 3,497 square miles. The drainage area above Dry 
Fork is 340 square miles, while that of Dry Fork is 360 square miles.

The following stations have been maintained in Meramec River 
drainage basin during 1903:

Meramec River near Meramec, Mo.
Meramec Spring near Meramec, Mo.
Meramec River (Station No. 1) at Fenton, Mo.
Meramec River (Station No. 2) below Fenton, Mo.
Meramec River near Eureka, Mo.
Meramec River (Dry Fork) near St. James, Mo.

MERAMEC RIVER NEAR MERAMEC, MO.

This station was established February 28,1903, by I. W. McConnell. 
It is located about 600 feet below the mouth of the Spring branch 
and about 1 mile from the post-road between Meramec, Mo., and St. 
James, Mo. The nearest railroad station is St. James, Mo., 7 miles 
northwest of the station. The gage is a 2 by 3 inch pine stick, 10 feet 
long, graduated to feet and tenths by means of brass-headed nails. 
The gage is driven into the bed of the river and is nailed at the top 
to a leaning tree. The gage is read once each day by C. C. Small- 
wood. The equipment by means of which discharge measurements 
are made consists of a cable, boat, and tagged wire. The initial point 
for soundings has been taken as the tree to which the cable is attached 
on the left bank. The channel is straight for about 300 feet above 
the station and for 2,000 feet below. The current velocity is suffi­ 
cient for accurate measurement except at low stages, when it becomes 
sluggish. Both banks are low, and at high water the river spreads 
over wide flats. The bed of the stream is of cemented gravel and is 
not liable to shift. The bench mark is a point on a bowlder on the 
left bank at the foot of the cliff near the mouth of the Spring branch. 
Its elevation is 10.44 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.
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Discharge measurements of Meramec River near Meramec, Mo., in 1903.

Date.

March 28. .-_-._..__-__.__.-

March 10 -___--____-____.__

April 24. ............... ....

May 26. ....................

July 20. ....................

September 22 ........

October 20 _______.- ..... ..

December 30 ---------------

Hydrographer.

I. W. McConnell ............

-..-.do ----------------------

-..-.do ......................

F. W. Hanna -..-..-.....---

.....do .......-.....-....---

... ..do .-......--......... 

.....do .........._...........

.....do ----------------------

...-.do ......................

.. ...do .__... _...._..-____-._

.....do ......................

Gage 
height.

Feet. 

3.60

5.30

3.50

3.20

3.00

2.50

2.45

2.50

2.60

2.40

2.52

Discharge.

Second-feet. 

564

1,396

504

408

322

172

164

181

177

139

192

Mean daily gage height, in feet, of Meramec River near Meramec, Mo., for 1903.

Day.

1.... ......... .-   _-_._._-__-_-__
2... ........... ..  -.....-.....-.-..
3   -.       _  ..  _   .   _  
4. ..................................... 
5     ._   .. _-....     - ..-    .
6.....................................
7.-....-..--.....................-.---.
8   -     .._-    .-   ..  .-  
9--.......-..-......--........--.-....

10.. ......................... ...- ...
11_-. .....__.. _-....._.... ............ 
12_---_.. .....................   .......
13... ---...._-.._.-. .... ..............
14.......-....-...  ........ -...-...
15 -... _ _   ..-  .     _      
16. _.    ... -.   ..   .   _.. ... 
17    --       -_-_ ._     _  
18.  -     -.     .  --..-... 
19_..  _.   .-.:-__   ........ ......
20     -    ...     --.    -_.   __
21.........-.   . ...-- ................
22
23       .   ...-.........   ....... 
24.  .....  -.....    ......... .......
25... ... ..   -....  ......  ...... 
26....--    ...... .--  -.... ........ ...
27.-   ...            .,.....   
28          .-   . -.    .     .._
29
80 -       -      . .    .
81   .            _. ..  .......

Mar.

4.60
4.30
4.20
4.60 
9.30
8.20
7.60
7.60
6.40
5.30
4.90 
4.80
4.50
4.30
4.10 
3.90 
3.80
3.70
3.70
5.30
5.90
4.30
4.30 
4.30
4.20 
4.00
3.80
3.60
3.50
3.50
3.40

Apr.

3.40
3.40
3.40
3.30 
3.20
3.20
3.20
3.40
3.30
3.30
3.30 
3.30
6.10
5.70
4.80 
4.50 
4.00
3.90
3.70
5.70
4.50
3.80
3.70 
3.60
3.40 
3.30
3.30
3.20
3.10
3.10

May.

3.10
3.00
3.00
2.90 
2.80
3.00
3.10
3.10
3.00
3.00
2.90 
2.80
2.80
3.40
3.60 
3.50 
4.70
4.60
4.30
4.00
4.00
3.80
3.50 
3.30
3.20 
3.20
3.10
3 00
3.00
3.10
9.40

June.

8.40
7.20
6.10
5.60 
5.40
5.00
4.90
4.70
4.60
4.50
4.50 
4.40
4 20
3.50
3.30 
3.30 
3.10
3.10
2.90
2.90
2.80
9 on
2.90 
2.80
3.00 
3.10
3.00
3.00
2 on
S on

July.

2.90
2.80
2.80
2.80 
3.80
2.70
2. TO
2. TO
2.60
2.60
2.60 
2.60
2 60
2.60
2.60 
2.60 
2.60
2.60
2.50
2.50
2.50
9 f^

2.50 
2.50
2.50 
2.50
2.50
" Wl

f> Kf\

o *V\

2.50

Aug.

2.50
7.30
3.70
3.50 
3.40
3.00
2.90
3.00
3.80
3.60
3.20 
2.90
2.80
2.80
2.80 
2.80
2.80
3.70
2.70
2.70
2.60
2.60
2.60 
2.50
2.50 
2.50
2.50
2.50
2.50
*> iv»

2.50

Sept.

3.50
3.50
2.50
2.50 
2.50
2.50
2.50
2.50
2.60
2.70
2.60 
2.50
 2.60
3.40
2.80 
2.80 
2.90
2.80
2.60
2.50
2,50

2.50 
2.50
2.40 
2.40
2.40
2.40
2.40
" 40

---  

Oct.

2.40
2.50
2.50
2.50 
2.60
2.60
5.60
4.70
3.80
3.40
3.10 
3.00
2.90
2.90
2.80 
2.80 
2.80
2.70
2.60
2.60
2.50
<) 50
2.50 
2.50
2.50 
9 50
o 50
2.50
»> go
9 50
2.50

Nov.

2.50
2.50
2.50
2.50 
2.50
3.50
2.50
2.50
2.40
2.40
2.40
2.40
2.40
2.40
2.40 
2.40 
2.40
2.40
2.40
2.40
2.40
2.40
2.40 
2.40
2.40 
2.40
< > Af\

2.40
2.40
2.40

Dec.

2.40
2.40
2.40
2.40 
2.40
2.40
2.40
2.40
2.40
2.40
2.40 
2.40
2.40
2.40
2.40 
2.40 
2.40
2.40
2.40
2.40
2.40
3.40
2.40 
2.80
o en 

2.70

2.60
2.50
o 50

2.50
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Rating table for Meramec River near Meramec, Mo., from March 1 to December
31, 1903.

Gage 
height.

Feet.

2.3

2.4

2.5

2.6

2. 7

2.8

2.9

3.0

3.1

Discharge.

Second-feet.

103

134

165

197

229

262

295

329

364

Gage 
height.

Feet.

3.2

3.3

3.4

3.5

3.6

3. 7

3.8

3.9

4.0

Discharge.

Second-feet.

401

439

478

518

559

601

644

688

732

Gage 
height.

Feet.

4.1

4. 2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Discharge.

Second-feet.

777

823

870

918

967

1,017

1,068

1,120

1,173

Gage 
height.

Feet.

5.0

5.1

5.2

5.3

5.4

5.5

Discharge.

Second-feet.

1,227

1,282

1,338

1,395

1,452

1,510

Tangent above 5.50 feet gage height. Differences above this point, 60 per tenth. 
Table is approximate above 5.30.

Estimated monthly discharge of Meramec River near Meramec, Mo., for 1903.

Month.

March .......... .....--.-.-..
April ................................
May _._............. ..... ..........
June ._,__..__ ..... _ _ _ . . 1 ...
July _____________ ... . ..
August .-.-------...---. . _ . . . _ _ _ .
September ______ .......----.........
October _....._._ ______________
November _________ ______
December _ .......... _________

Discharge in second-feet.

Maximum.

3,790 

1,870 

3,850 

3, 250 

295 

2, 590 

478 

1,570 

165 

262

Minimum.

478 

364 

262 

262 

, 165 

165 

134 

134 

134 

134

Mean.

1,197 

660 

573 

819 

198 

358 

190 

300 

142 

153

Total in 
acre-feet.

73, 601 

39, 273 

35, 232

48, 734 

12,175 

22, 013 

11,306 

18,446 

8,450 

9,408

MERAMEG SPRING NEAR MERAMEC, MO.

This station was established February 28, 1903, by I. W. McCon- 
nell. It is located on the Spring branch 500 feet from the spring, at a 
footbridge. This point is about 1 mile from the mouth of the Spring 
branch and 2 miles above the mouth of Dry Fork. The gage is a 2 
by 3 inch pine rod 10 feet long. It is read once each day by C. C. 
Smallwood. Discharge measurements are made from the footbridge. 
The initial point for soundings is at the tree at the end of the foot­ 
bridge on the right bank. The channel is straight for 50 feet above 
and for 500 feet below the station. Both banks are of clay and gravel
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and are about 6 feet high. They will overflow only at unusual flood 
stages. The bed of the stream is composed of gravel with some bowl­ 
ders and is clean. The water is very swift, making accurate gage 
readings very difficult. The bench mark is located on the left corner 
stone of the breast wheel of the tail race just below the old breast 
wheel and is designated by a cross on the top surface of the stone. 
Its elevation above the zero of the gage is 4.68 feet.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Meramec Spring near Meramec, Mo., in 1903.

Date.

February 28_ ...............
March. 10. ____-_--__----___.
March 27. ..................
April 24. ..-.....-.-.- . _ _ _ . .
May 26-.-.....--.-..-.--...
June 27 ....................
July 21___ ..................
August 37 ------------------

October 20 .. ..........-.._

H y drogr apher .

I. W. McConnell ............

-....do... ........... ......

.....do.. .........__...- __..

.....do.. ....................

F. W. Hanna... .............

-..--do...... ........-_....-

-...-do.--.-..--...-..-...-..

.....do......................

.....do... --..-. -.........--

.....do......................

..-.-do.....-........--.-_...

....-do... ..................

Gage 
height.

Feet. 

1.30

1.85

1.00

.90

.90

.80

.50

.40

.40

.39

.275

.35

Discharge.

Second-feet. 

388

467

275

243

220

181

158

117
116
116

86

98

Mean daily gage height, in feet, of Meramec Spring near Meramec. Mo.,
for 1903.

Day.

1.-.. ........ .-..-. ....... -.---- 
2...... ....................... .........
3....... ......... ........ .......... ....
4.. ................................. ...
5........ ..............................
6___ ...............

7'..- ......'.... ....
8... . .. ........__....
9...... ................................

W...... ................................
11...

13...... ... ....... ................
14......... ................ .   .   ....
15....... ...............................
16......................................
17......................................

Mar.

1.40
1.30
1.10
1.60
2.10
2.10
2.40
3.60
2.40
2.10
2.00
1.80 
1 60
1 40
1.30
1.20
1.10

Apr.

0.90
.90
.90
.90
.80
80

.80
80

.90

.90

.90

.90 
1 50
1 50
1 40
1.20
1.10

May.

0.70
.70
.70
..70
.70
.80
.80
.80
80

.70

.70

.70 

.70
on
on
90

1.10

June.

3.10
2.80
2.60
2.50
2.20
2.00
1.90
1.60
1.40
1.30
1 20
1.20 
1.10
1.10
1.10

90
.90

July.

0.70
.70
.70
.70
.70
.70
.70
.60
.60
.60
.50
.50 
tai
tai
tai
tai

.50

Aug.

0.50
2.00
1.40
1.00
.90
80

.70

.70
1 00
.90
.90
.70 
.70
.70
.60
.60
.60

Sept.

0.40
.40
.40
.40
.40
.40
.40
.40
.40
.50
.50
.50 
40

.60

.50
tai

.60

Oct.

0.40
.40
.40
.40
.50
.50

1.00
1 20
1 00
.80
.70
.60 
.50
.60
.60
60

.60

Nov.

0.40
.40
.40
.40
.40
40

,40
40

.30

.30

.30

.30 

.30

.30
^n
on

.30

Dec.

0.30
.30
.30
.30
.30
.30
.30
.30
.30
.30
.30
.30 
.30
.30
.30
.30
.30
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Mean daily gage height, in feet, of Meramec Spring, etc. Continued.

Day.

IS....................................
19......-......................      .
20   -....._..._._........      _.. 
2i.... ....... ......................... ..
sa... ............................ ....
^...... ..............................
24...... .......................... ...... 
25.............."..-............. ....
26.................. ....... ..... -.
37
28..............................
29......   ..................... .....
30...--...-...-......--..-.. ....
31.... .......... ...... --..-..    . 

Mar.

1.10
1.10
1.70
1.80
1.70
1.50
1.40 
1.30
1.20
1.10

on
on
on

.90

Apr.

1.10
1.00
1.10
1.30
1.10
1 00
.90 
on
on

.80

.80

.80
80

......

May.

1.30
1.30
1.20
1.10
1.20
1.10
1.00 
.90
on

.80

.80

.80
on

3.30

June.

0.90
.90
.90
.90
.90
.90
.90 
.90
.80
.80
.80
.70

July.

0.50
.50
.50
.50
.50
.50
.50
.50
.50
50
50
PMl

in

.50

Aug.

0.60
.60
.60
.50

<v\

.50

.50 

.50
m
40
40

.40

.40

.40

Sept.

0.50
.50
.50
.50
.50
.50
.50 
.40
.40
40
40

.40
40

......

Oct.

0.40
.40
.40
.40
.40
.40
.40 
.40
.40
.40
!40
.40
.40
.40

Nov.

0.30
.30
.30
.30
.30 r

m
.«, .'so

.30

.30

.80

.30

.30

Dec.

0.30
.30
.30
.30
.30

 -   .30

, .30 
.40
.40
.40
.40
.35
.35
.30

Rating table for Meramec Spring near Meramec, Mo., from February 28 to
December 31, 1903.

Gage 
height.

Feet.

0.3

.4

.5

.6

.7

.8

.9

1.0

Discharge.

Second-feet.

94
112

133

156

180

206

237

270

Gage 
height.

Feet.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Discharge.

Second-feet.

305

342

380

418

456

494

532

570

Gage 
height.

Feet.

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

Discharge.

Second-feet.

608

646

684

722.

760

798

836

874

Gage 
height.

Feet.

2 7

2.8

2.9

3.0

3.1

3.2

Discharge.

Second-feet.

912

950

988

1,026

1,064

1,102

Estimated monthly discharge of Meramec River near Meramec, Mo., for 1903.

Month.

March . --...---.-....

May ._.------_._-_..-______._._.__._

June - . - _ ... ----..--...

July. ................................
August . ----- _ - _ . - . . . - - _ . _

September _ . . . . .... .... ... . . . . .

October .........._....... ...........
November... .. .. ......... . ._,

December .................... .......

Discharge in second-feet.

Maximum.

874 

456 

1,102 

1,064 

180 

646 

156 

342 

112 

112

Minimum.

237 

206 
180 

180 

133 
112 
112 

112 

94 
94

Mean.

462 

268 

263 

398 

146 

189 

123 
144 

99 

97

Total in 
acre-feet.

38, 407 

15, 947 
16,171 

23, 683 

8,977 
11, 621 

7,319 

8,854 
5,891 

5,964
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MERAMEC RIVER (STATION NO. 1) AT FENTON, MO.

This station was established April 18, 1903, by M. O. Leighton, 
assisted by I. W. McConnell. The station is located on the wagon 
bridge crossing the river on the road leading from Fenton to St. Louis. 
A chain gage was located on the wagon bridge, and discharge meas­ 
urements were made from this bridge. The gage was read twice each 
day by J. F. Stahlhuth. The station was discontinued August 25, 
1903, on account of backwater from Mississippi River, and a sta­ 
tion was established at Eureka, Mo., 12 miles up the river, to take the 
place of the Fenton stations. At the Feiiton wagon bridge the channel 
is straight for 100 feet above and 2,000 feet below the station. The 
right bank will not overflow; the left bank overflows at extreme high 
water. The bed of the stream is of rock and gravel and is probably 
permanent. The bench mark is the top surface of the pier on the 
downstream side. Its elevation is 33.30 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Meramec River at station No. 1, near Fenton, Mo.,
in 1903.

Date.

AprillS..   ..--. ----------
May 9. ...... ...............
June 23 ....,...-...--.....-
Julv 27.. ...................

Hydrographer.

I. W. McConnell ............
.....do ......................
P. W. Hanna _-._-_ ..........
_.---do ......................

Gage 
height.

Feet. 
15.10

10.90
27.60
23.40

Discharge.

Second-feet. 

5,003

1,609
1,501

717

Mean daily gage height, in feet, of Meramec River at station No. 1, at Fenton,
Mo., for 1903.

Day.

1
g
3_. ........ ..
4.. ..........
5. ..... ......
6.   ...... ..

8. ....... ....
9. ...... .....

10. .......... .
11 ......... ...
12............
13..--    -
14............
15. ...........
16 ............

Apr.

.......
-------
-------
-.....-
.......
--.....

May.

39.70
39.60
29.50
29.40
29.30
29.20
29.20
29.20
29.30
29.20
29.20
29.20
29.20
29.40
29.90
30.70

June.

31.40
34.15
36.40
37.65
36.65
36.70
37.65
38.05
38. a5
39.35
38.70
38.60
38.10
36.70
36.20
34.95

July.

24.10
23.90
33.50
23.30
23.10
33.10
23.00
32.90
22.80
33.80
22.80
32.90
23.10
33.00
23.30
36.20

Aug.

33.40
32 40
23.40
33.65
34.50
33.70
23.30
23.35
33.10
23.10
23.00
33.20
33.10
23.00
23.90
91 nn

Day.

17.. ----------
18............
19... .--.....
20
SI............
22-------.....
23.. ....... ...
34.... ...... ..
35--....--....
26............
27.. ....... ...
28............
29-.   --   
30-    .-  .
31.. ..........

Apr.

«33.05
33.00
32.60
32.50
32.80
32.30
3o.ro
31.00
30.40
30.25
30.15
30.00
.......

May.

30.70
30.40
3o.ro
30.75
30.60
30.35
30.00
30.60
30.65

&37.75
27.85
27.70
27.40
37.60
28.60

June.

33.75
31.70
30.88
29.75
28.40
28.50
37.75
27.40
37.05
26.70
26.10
24.90
34.30
34.10
.... .. .

July.

24.10
24.00
34.60
24.70
23.00
23.90
32.80
22.80
22.90
23.20
33.40
22.90
22.60
33.50
22.40

Aug.

23.90
23.60
23.30
23.10
23.10
22.90

-------
.......
.......
-----..
.......

«18.4 added to gage heights from April 19 to May 33, inclusive, to agree with a new gage set 
May 22.

6 All readings from May 26 to June 27, inclusive, are affected by backwater from Mississippi 
River.
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MEEAMEC RIVER AT STATION NO. 2, BELOW FENTON, MO.

This station was established May 10, 1903, by I. W. McConnell. 
The station is located about 1,200 feet downstream from the wagon 
bridge. The gage is a vertical 2 by 4 inch rod 16 feet long, fastened 
to a leaning birch tree on the left bank. The gage was read twice 
each day by J. F. Stahlhuth. Discharge measurements were made 
by means of a boat and tag wire. The initial point for soundings 
was taken at a large soft-maple tree 50 feet west of the gage, on the 
left bank. The bench mark is located on this tree, and is a notch 
near the foot of the tree at an elevation of 14.30 feet above the zero 
of the gage. The channel is straight for 1,300 feet above and 2,000 
feet below the station. The current is swift. The right bank is high 
and rocky and never overflows. The left bank is low and of alluvial 
soil, and overflows only at flood stage. The bed of the stream is of 
rock and gravel and is probably permanent. The station was discon­ 
tinued in August, 1903, on account of the gage heights being affected 
by back water from the Mississippi. The station was replaced by the 
station at Eureka, 12 miles upstream.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

The following discharge measurement was made by I. W. McConnell 
at this station in 1903:

May 10: Gage height, 6.50 feet: discharge, 1,537 .second-feet.

Mean daily gage height, in feet, of Meramec River at Station No. 2, beloiv Fenton,
Mo., for 1903.

Day.

1. ...............
2.... ............
3.... ........... .
4................
5. ...... .........
6................
7... ......... ....
8................
9. ............ ...

10           
11          
12... .... ...... ...
IS......... .......
14... . ........ ....
15         
16........    ....

May.

6.50
6.50
6.50
6.50
6.65
7.20
8.05

June.

14.15
16.75
19.00
20.15
19.25
19.30
20 35
20.65
20.95
21.20
21.30
21.20
20.70
20.00
18.80
17.55

July.

7.15
6.95
6.60
6.35
6.20
6.20
6.10
6.00
5.90
5.90
5.80
6.00
5.80
6.20
6.50
9.30

Aug.

5.50
5.50
5.50
6.10
7.50
6.75
6 40

6.35
6.10
6.10
6.10
6.30
6.10
6.00
6.90
7 00

Day.

17.         .
18...............
19. ........... ...
20         
21-      --  
22
23
24   ....... ..-
25-     --- 
26
27
28. ..............
29
30.         
31  .-      

May.

8.30
8.00
8.30
8.35
8.20
7.95
7 60
7.40
7.45
9.00

11.05
10.45
10.15
10.40
11.10

June.

16.35
13.80
12.90
12.25
11.00
11.45
11.15
11.80
10.45
10.15
9.60
8.50
7.95
7.80

July.

7.80
7.20
7.10
6.40
6.20
6.00
5.90
5.90
6.00

' 6.40
6.50
6.00
5.80
5.70
5.50

Aug.

6.90
6.70
6.30
6.10
6.10
5.90
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MERAMEC RIVER NEAR EUREKA, MO.

[NO. 99.

This station was established August 26, 1903, by F. W. Hanna. It 
is located at the highway bridge on the road between Crescent, Mo., 
and Eureka, Mo., about 1^ miles from Eureka, 2 miles below the 
mouth of Big River, and 2 miles above the 'Frisco Railroad bridge. 
The standard boxed chain gage is attached to the floor of the bridge. 
The length of the chain from the end of the weight to the marker is 
42.46 feet. The gage is read once each day by Rhoda Hilderbran. 
Discharge measurements are made from the bridge to which the gage 
is attached. This is a two-span Pratt truss highway bridge, with a 
length between abutments of 450 feet. The initial point for sound­ 
ings is the inner face of the right abutment, on the upstream side. 
The channel is straight for about 250 feet above and 1,000 feet below 
the station. The current is never sluggish. The right bank is high 
and rocky and not subject to overflow. It is wooded above the high- 
water line. The left bank is somewhat lower and is composed of allu­ 
vial soil, and it also is wooded above the high-water line. The bed of 
the stream is composed of coarse gravel and stones. There is but 
one channel, broken by the center pier of the bridge. Bench mark 
No. 1 is a notch cut into the high rock cliff just below the bridge. 
It is marked by a painted cross and the letters "U. S. G. S." Its 
elevation is 38.26 feet above gage datum. Bench mark No. 2 is a red 
mark on the top of the downstream guard rail, just above the gage 
box. Its elevation is 42.56 feet above gage datum. Bench mark 
No. 3 is a painted cross, surrounded by the letters "U. S. G. S.," on 
the lower wing of the left abutment. Its elevation is 36.29 feet above 
gage datum.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Meramee River near Eureka, Mo., in 1903.

Date.

August 26 ...... ___.. . ...

September 21 ..............

October 19 .................
November 30, -....._.-... _

Hydrographer.

F. W. Hanna.................
.....do ......................
.....do .................._...
......do ......_...............
.....do ......................

Gage 
height.

Feet. 

3.00

3.90

3.40

2.80

3.35

Discharge.

Second-feet. 

679

1,394

1,001

572
920
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Mean daily gage height, in feet, of Meramec River near Eureka, Mo., for 1903.

Day.

1. ................
2.................
3.............
4.......... --....
5......... . ..
6..... .__.__

8.................
9. ................
10. .. ..._____...
11.................

13.................
14.................
15....    ...   
16.................

Aug. Sept.

3.10
3.00
2.90
2.80
2.80
2.70
2.70
2.70
3.50
3.00
3.10
3.80
4.30
3.80
3.90
5.30

Oct.

2.80
2.80
2.80
2.80
2.80*
5.80
3.90
4 en

8.30
7.50
5.50
4.80
4.30
4.10
3.80
3.70

Nov.

2.90
2.90
2.90
3.00
3.20
3.10
3.00
3 nn

3.00
3.00
2.90
2.90
2.80
2.90
2.90

Dec.

2.80
2.70
2.70
2.70
2.70
2.60
2.60
3 Afi

2.50
9 50

2.50
o go

2.60
2.60
2.60
2.70

Day.

18-     --. 
19.........   -...
20.___. ...........
°1
 ? >

03
9.1

 25
26.   _       .
27
28
29      . ..
30................
31. ...............

Aug.

3.00
2.90
3.70
3.70
3.60
3.30

Sept.

5.40
4.80
5.60
4.40
4.00
3.70
3.40
3 30

3.20
3.10
3.00
2.90
2.90
2.90

Oct.

3.60
3.50
3.40
3.30
3.20
3.20
3.10
3.10
3.00
3.00
3.00
2.90
2.90
2.90
2.90

Nov.

2.80
2.80
2.90
2.90
2.80
2.80
2.80
2.80
2.80
2.70
2.70
2.70
2.80
2.80

Dec.

2.50
.80
.60

.90

.80

.70

.70

.60
3.00
3.60
3.40
3.00
3.20

Rating table for Meramec River near Eureka, Mo., from August 26 to December
31, 1903.

Gage 
height.

Feet.

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3. 7

Discharge.

Second-feet.

377

442

507
572

637

702

767
832

898
964

1,030

1,096
1,162

Gage 
height.

Feet.

3.8

3.9

4.0

4.1

4.2

4.3

4.4

4.5
4.6

4.7

4.8

4.9

5.0

Discharge.

Second-feet.

1,228

1,294

1,361

1,428

1,495

1,562

1,629

1,696

1; 763

1,831

1,899

1,967

2, 035

Gage 
height.

Feet.

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

6.0

6.2

6.4

6.6

Discharge.

Second-feet.

2,103

2,171

2,239

2, 308

2,377

2,446

2, 515

2, 584

2,653

2 722

2, 862

8, 002

3, 142

Gage 
height.

Feet.

6.8

7.0

7. 2

7.4

7. 6

7.8

8.0

8.2 ,

8.4

8.6

8.8

9.0

Discharge.

Second-feet.

3, 283
3,425

3, 567

3,709

3, 853

3, 997

4,141

4,286

4, 432

4, 578
4,724

4,872

1KB, 99 04



242 8TEEAM MEASUREMENTS IN 1903, PART III. [NO. 99. 

Estimated monthly discharge of Meramec River near Eureka, Mo., for 100 J.

Month.

August 26-31..... ............ ........

November _ . . . . .-_...... ________

December . . ..____________.._ ______

Discharge in second- feet.

Maximum.

1,163 

2,446 

4, 359 

832 

1,096

Minimum.

637 

507 

572 

507 

377

Mean.

943 

1,057 

1,238 

624 

£10

Total in 
acre-feet.

11,223 

62, 896

75, 507 
37,131 

33, 203

MERAMEC RIVER (DRY FORK) NEAR ST. JAMES, MO.

This station was established March 28, 1903, by I. W. McConnell, 
and was discontinued May 31, inasmuch as the gage was washed out 
and the flow of the stream at ordinary stages was less than 50 second- 
feet. As it has no power possibilities and as the discharge is meas­ 
ured at Eureka station, it was considered best to discontinue the 
observations at this point.

The observations at this station during 1903 have been made under 
the direction of E. Johnson, jr., district hydrographer.

Discharge measurements of Meramec River (Dry Fork) near St. James, Mo., in
1903.

Date.

April 25. .._.____........ ...

May 25_. --.------_-.-----._

Hydrographer.

I. W. McConnell .___........

F. W. Hanna_. ....._.._...__

Gage 
height.

Feet. 

1.40

1.30

Discharge.

Second-feet.

42

48

Mean daily gage height, in feet, of Meramec River (Dry Fork) near St. James,
Mo. , for 1903.

Day.

1-.   ._.   . 
2... .. ........
3_ -._._.-.-.
4...... _    
5.. ......... ..
6__ ....... ....
7. ............
8. ...... ______
9.___. ........ 

10. _.....__....
11_._   _______

Apr.

1.40 
1.30
1.40
1.50
1.40
1.30
1.30
1.80
1.50 
1.70
1.70

May.

1.20 
1.20
1.20
1.30
1.20
1.80
1.60
1.50
1.30 
1.20
1.20

June.

------

......

Day.

12 
13.. ..........
14.... ........
15.. __________
16_________.__
17      ---
18. ._._..____.
19______. ___.
^d. ........... 
21
22

Apr.

1.60 
7.00
5.00
S 00
1.90
1 60

1.40
1 70
2.40 
1.90
1.60

May.

1.30 
1.30
1.60
1.50
1.30
5.00
3.40
2.00
1.70 
1.60
1.70

June.

1 60
1.50
1.30

5.00
3.40

Day.

23.. -......_-. 
04

 25
26.. ___.___  
27
28........ ._.
29.        
30      .-.
31  .     

Apr.

1.50 
1.40
1.40
1.30
1.30
1.30
1.30
1.30

May.

1.60 
1.60
1.60
1.80
1.40
1.30
2.10
1.80

10.00

June.

......

--  -
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ARKANSAS RIVER DRAINAGE BASIN.

Arkansas River rises in the central part of Colorado, flows south 
for about 70 miles, then east for 50 miles, increased by many small 
mountain streams. At Canyon, Colo., it emerges from the Rocky 
Mountain front and takes a general easterly direction across the great 
plains of Colorado, where most of the water is diverted for irrigation. 
It flows east across Kansas to the center of the State, thence south­ 
east through Indian Territory and Arkansas into Mississippi River 
about 25 miles north of Greenville, Miss. Throughout the mountain­ 
ous area above Canyon the discharge increases, but as soon as the river 
emerges onto the Great Plains the water is gradually diverted by lines 
of canals, so that by the time the Kansas line is reached the river is 
usually dry during the summer. Among its tributaries, Neosho 
(called the Grand in Indian Territory) and Verdigris rivers drain 
southeastern Kansas and flow south in nearly parallel courses, joining 
the Arkansas about 3 miles apart, west of Talequah, Ind. T. Walnut 
River is a small tributary from the north, flowing into the Arkansas 
at Arkansas City, Kans. The North Fork of Canadian River rises in 
the northeastern part of New Mexico and flows east through Oklahoma 
and Indian Territory into Canadian River about 40 miles above its 
mouth. The following is a list of the stations in the Arkansas River 
drainage basin:

Canadian River (North Fork) near Elreno, Okla.
Canadian River (North Fork) near Woodward, Okla.
Cimarron River near Waynoka, Okla.
Cimarron River near Arkalon, Kans.
Mora River at Weber, N. Mex.
Mora River at La Cueva, N. Mex.
Sapello River at Los Alamos, N. Mex.
Sapello River at Sapello, N. Mex.
Mill tailrace at Sapello, N. Mex.
Manuelitos River at Sapello, N. Mex.
Gallinas River at Hot Springs, near Las Vegas, N. Mex.
Neosho River near lola, Kans.
Grand River near Fort Gibson, Ind. T.
Verdigris River near Liberty, Kans.
Verdigris River near Catoosa, Ind. T.
Walnut River near Arkansas City, Kans.
Arkansas River near Arkansas City, Kans.
Arkansas River at Hutchinson, Kans.
Arkansas River at Dodge, Kans.
Arkansas River near Syracuse, Kans.
Arkansas River near Coolidge, Kans.
Arkansas River near Granada, Colo.
Arkansas River near Prowers, Colo,
Arkansas River at La Junta, Colo.
Arkansas River near Rocky Ford. Colo.
Arkansas River near Nepesta, Colo.
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Oxford Farmers' canal near Nepesta, Colo. 
Arkansas River at Pueblo, Colo. 
Arkansas River near Canyon, Colo. 
Arkansas River at Salida, Colo.

CANADIAN RIVER (NORTH FORK) NEAR ELRENO, OKLA.

This station was established October 27, 1902, by W. G. Russell 
and is located at the highway bridge, 2 miles north of Elreno, Okla. 
The gage is of the usual wire type, with a scaleboard graduated to 
feet and tenths and nailed to the railing of the bridge. The distance 
from the end of the weight to the marker is 17.06 feet. The bench 
mark is the top of a steel cylinder on the north side of the bridge. 
Its elevation is 11.3 feet above the zero of the gage. The initial point 
for soundings is on the right bank. The channel both above and 
below the station is straight for about 200 feet and has a width of 30 
feet. The right bank is high, and the left bank is low. Both banks 
are liable to overflow. The bed of the stream is sandy and somewhat 
shifting. The observer is Kenneth A. Killion, who reads the gage 
once daily. The gage was destroyed July 6, 1903, but was reestab­ 
lished July 10.

The observations at this station during 1903 have been made under 
the direction of G. H. Matthes, district engineer.

Discharge measurements of North Fork of Canadian River at Elreno, Okla., in
1903.

Date.

August 11 __________________

August 26_ _________________
September 20- ______________
October 20 _________________

Hydrographer.

L. M. Holt..................
A. C. Redinan_ __________ _
Ferd. Bonstedt .......
E. R. Kerby__._______ ___

_____do ....________ .
_____do ---___

Gage 
height.

Feet. 

1.60

1.90

1.30

1.30

1.40

1.60

Discharge.

Second-feet.

- 13.0

26.0

.2

.2

3.0

20.0

Me n daily gage height, in feet, of North Fork of Canadian River at Elreno,
Okla., for 1903.

Day.

1. .............. ____-_._. .
2..   ...... .-....-..-.. .
3-   . --   ..   -   - ---
4____. ....................
5........ ....... -..  ----
6....... ..................
7  --  -,- -- --

Jan.

2.60
2.60
?, 70
2.80
2.90
2.90
2.90

Feb.

3.90
2.90
2.90
2.90
2.90
2.80
2.80

Mar.

3.50
3.40
3.30
3.20
3.10
3.30
3.30

Apr.

3.60
3.60
3.50
3.50
3.50
3.40
340

May.

3.00
3.00
3.30
3.30
3 20
3.50
4.40

June.

5.40
5.00
4. TO
4.50
4 40
4.20
4.10

July.

3.50
3.30
3.10
3.10
3.10
(«)

Aug.

1.80
(«)

Sept.

1.60
1 t\/n
1 50
1 40
1 40
1 40
1.40

Oct.

1.40
1.40
1 40
1 40
1.30
1.30
1.30

Nov.

1 50
1.50
1.50
1.50
1.50
1.50
1.40

Dec.

1.30
1.30
1.30
1 40
1.30
1.30
1.30

a Gage destroyed.
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Mean daily gage height, in feet, of North Fork of Canadian Hirer, etc. Continued.

Day.

8

10.........................
11  ...... .t... ...........
13
13......................... 
14.........................
15.........................
16.........................
17..........................
18.........................
19.........................
20.........................
21
22
23.........................
24
25
26......................... 
2T..... ....................
28
29.........................
30.........................
31....... ..................

Jan.

2.90
2.90 
3.00
2.90
2.50
2.70 
3.80
3.70
2.80
2.80
2.80
2.80
3.80
3.90
3.00
3,90
2.90
2.90
2.90 
3.00
2.90
3.90
2.90
2.90

Feb.

2.80
2.80 
2.80
3.80
2.80
2.90 
3 00
3.00
3.00
2.90
3.00
2.90
2.90
2.90
2.80
2.80
2.90
3.00
3.60 
3.60
3.50

Mar.

5.30
4.30 
4.10
4.20
4.40
4.40 
4 50
4.40
4.20
4.10
4.00
4.30
4.10
4.30
4.30
3.80
3.70
3.70
3.60 
3.60
3.50
3.50
3.50
3.50

Apr.

3.30
3.30 
3.40
3.30
3.30
3.30 
3.20
3.10
3.10
3.10
3.00
3.00
3.00
3.00
3.00
3.00
3.90
2.90
2.90 
2.80
3.80
2.90
2.90

May.

4.90
7.30 
5.70
5.40
5.40
5.50 
5.10
4 80
4.90
4 80
4.60
5.00
4 60
4.60
5.60
5.10
8.90
6.70
6.90 
6.30
9.30
8.10
6.50
6.00

June.

4.30
4.10 
4..00
4.00
4 00
4.30 
4 00
3.90
3.80
3.80
3.70
3.70
3.70
3.60
3.40
3.30
3.30
3.30
3.30 
3.20
3.70
3.70
3.80

July.

......

2.50
3.50
3.40 
3.40
2.30
2.20
2.10
2.10
2.10
2.10
2.00
2.00
1.90
1.90
1.90
1.80 
1.80
1.80
1.80
1.80
1.80

Aug.

......

1.60
1.50
1.50 
2.30
1.90
1.60
1.50
2.90
2.60
2.50
2.40
2.30
2.30
3.00
1.90
1.80 
1.80
1.80
1.70.
1.70
1.60

Sept.

1.40
1.30 
1.40
1.40
1.40
1.40 
1.50
1.50
1.50
1.40
1.40
1.30
1.30
1.30
1.30
1.30
1.40
1.30
1.10 
1.40
1.40
1.40
1.40

Oct.

1.30
.70 
.50
.50
.50

1.40 
1.40
1.40
1.40
1.40
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30 
1.30
1.30
1.30
1.30
1.60

Nov.

1.30
1.30 
1.30
1.30
1.30
1.30 
1.30
1.30
1.30
1.30
1.80
1.30
1.30
1.30
1.30
1.40
1.40
1.40
1.30 
1.30
1.30
1.30
1.30

Dec.

1.30
1.30 
1.30
1.50
1.50
1.50 
1.50
1.50
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.70
1.70
1.70
1.90 
1.90
1.90
1.90
1.90
1.90

CANADIAN RIVER (NORTH FORK) NEAR WOODWARD, OKLA.

This station was established September 13, 1903, by "W. G. Russell. 
It is located 7 miles east of Woodward, at the railroad bridge. The 
gage is painted on the west face of the second pier from the west end 
of the bridge. It reads from zero to 7 feet. The observer is John E. 
"Watkins, the section foreman. Discharge measurements are made 
from the six-span railroad bridge, which has a total length between 
abutments of 360 feet. The initial point for soundings is the west end 
of the bridge. The channel is straight for 200 feet above and below 
the station. The right bank is high and not liable to overflow. The 
left bank is low and liable to overflow, with scattering trees along the 
bank. The bed of the stream is sandy and shifting. There is one 
channel, broken by two piers at low water and five piers at high water. 
The bench mark is the bottom of the coping stone of the pier at the 
top of the gage. Its elevation is 7 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of "W. G. Russell, district hydrographer.
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Mean daily gage height, in feet, of North Fork of Canadian River near Woodward,
Okla., for 1903.

Day.

I. ....... .....
2.............
3. ............
4....... ......
5.-.....---...
6 __

8... __________
9..    ..   _

10--.    --   
11-.. ..___...,

Oct.

-.,..

Nov.

2.30
2.40
2.40
2. CO
2.70
2.60
2.60
2.40
2.40
2.30
>> 30

Dec.

2.40
2.40
2.40
2.40
2.80
2. CO
2.60
2.40
2.50
2.60
o 5Q

Day.

12.    .......
13.. ........ ..
14--.   .  
15............
16.. .........

18. __..____...
19. .   _.._._
20. ._...___...
21
»>}

Oct.

.--.-_
-...-_

1.20
1.20
1.10
1.80
i on

Nov.

2.30
2.20
2.20
2.10
3 °0

3.10
3.10
2.20
3.20
3.40
9 40

Dec.

2.40
2.50
2.50
2.40
2 50
2.50
2.50
2.40
2.20
2.30
» 50

Day.

O*3

24.. ..........
«wr>_ -_____----_

26... .........
f>~

28
29..... .......
S!}.. ..........
31..... .......

Oct.

1.80
1.80
1.80
1.80
1.80
1.90
1.90
1.90
2.00

NOT.

2.40
2.40
2.40
2.40
2.40
2.40
2.30
2.30

Dec.

2.50
2.50
3. 50
3.50
3.60
3.50
2.50
2.50
3.50

CIMARRON RIVER NEAR WAYNOKA, OKLA.

This station was established September 11, 1903, by W. G. Russell. 
It is located at the railway bridge 24- miles southwest of Waynoka. 
The gage is a 1 by 4 inch pine board 12 feet long, spiked to the east 
side of the eighth pile bent from the east end of the bridge. The 
observer is M. J. Hunden, the section foreman. Discharge measure­ 
ments are made from the railway bridge, which is supported on piles 
and has a total span of 2,158 feet. The initial point for soundings is 
the east end of the bridge. The channel is straight for 1,000 feet 
above and below the station. Both banks are liable to overflow at 
very high water. At low water there are several channels. At high 
water there is one channel, broken by the bridge supports. The 
bench mark is the top of the cap of the bench to which the gage is 
spiked. Its elevation is 10.93 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of AV. G. Russell, district hydrographer.

Mean daily gage height, in feet, of Cimarron River near Waynoka, Okla., for 19U3.

Day.

1...... .......
2
3...   ......
4. _  ___. 
5.. .__--.. _
6-_----....__

8...   .......
9......-.-   .

10,. ...........
11........-   .

Oct.

......

......

......

Nov.

0.50 
.40
.30

1.50
1.40 
1.30
1.00 
1.00
1 00
.90
.80

Dec.

0.30 
.30
.20
.30
.30 
.30
.30 
.30
.30
.30
.30

Day.

12.. .......... 
13-. ..........
14...  ......
15.... .. ......
16............ 
17... ... ......
18   ....  
19............
ao... .........

22-... ........

Oct.

......

......

---  

Nov.

0.60 
.40
.20
.20
.20 
.20
.20 
.20
20

.20

.20

Dec.

0.30 
.30
.30
.30
.30 
.30
.30 
.30
.30
.50

1.00

Day.

23... .........
24
25
26... ....____.
27  .     
28-..-....-...
29.... ......_. 
30.. ..........
31...... ......

Oct.

1.00

Nov.

0.20 
.20
20

.30

.30 

.30

.30 

.30

Dec.

1.20 
1.20
1.00
1.00
1.00 
1.00
.80 
.80
.80
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CIMARRON RIVER NEAR ARKALON, KANS.

This station was established August 15, 1903, by W. G. Russell. It 
is located about a half mile north of Arkalon, Kans., at the bridge 
of the Chicago, Rock Island and Pacific Railway. The gage is a 
1 by 4 inch pine timber, 12 feet long, graduated to feet and tenths 
and spiked to a pile bent on the downstream side of the bridge. This 
is the fifth bent from the south end of the bridge. The gage is read 
once each day by Elwiii Singer. Discharge measurements are made 
from the bridge, but can be made at low water by wading. The ini­ 
tial point for soundings is at the south end of the bridge, or the right 
bank of the river. The channel is straight for about 100 feet above 
and below the station. The stream is sluggish at low water, but will 
probably have a good current when high. Both banks are low and 
liable to overflow. The railroad embankment is high at each end of 
the bridge, forcing the water to pass beneath the bridge at all stages. 
There is but one channel, which is shallow except at high water. The 
bridge rests upon piles, and drift may at times affect the measure­ 
ments. The bridge is 245 feet long and 15 feet above the bed of the 
stream. No bench mark has been established.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.

The following discharge measurement was made by W. G. Russell 
in 1903:

August 15: Gage height, 1 foot; discharge, 51 second-feet. 

Mean daily gage height, in feet, of Cimarron River nearArkalon, Kans., for 1903.

Day.

I....... ..........
«
3.... .............
4.................
5.... .............
6.... .............

8.... .......... ...
9__ ...... ...... ...
10.................
11-..   --      
v>. ................
IS.................
14. .............. ..
15................
16.. _..._. .........

Aug.

1.00
t.OO

Sept.

0.80
.80
.80

.80

.80

.80

.80

.80

.80

.80

.80
,PO

.80

.80

.80

.80

Oct.

0.80
.80
.80
.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80
80

.80

Nov.

0.80
.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

Dec.

0.80
.80
.80

.80

.80

.80

.80
80

.80

.80

.80

.80

.80
1.00
.90
.90

Day.

17. ............. ...
18..... ........ ....
19.. ............. ..
30.. . ........... ...
21.      -    -  
>»

23.. ...............
24.. ...............
25
26....-....    
27..... ......... ...
28.. ............ ...
29..... . ..... ......
30-..    -- .  
31--- -     -

Aug.

1.30
1 f*)

1.10
1.20
1.20
1.20

80
.80
.80
.80
.80
.80
80
80

.80

Sept.

.80

.80

.80

.80

.80

.80.

.80

.80

.80

.80

.80

.80

.80

.80

Oct..

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

Nov.

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

Dec.

.90

.80

.80

.90

.90

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

MORA RIVER AT WEBER, N. MEX.

This station was established August 21,1903, by M. C. Hinderlider- 
It is located at the highway bridge 160 feet north of the post-office at
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Weber, N. Mex., and is about 15 miles west of Watrous, N". Mex. The 
gage is a vertical 2 by 6 inch timber 14 feet long, fastened to the 
upstream end of the south abutment of the wagon bridge. Tho zero 
of the gage rests 011 the bed of the river. , It is read twice each day 
by Mrs. Emily Biernbaum, the postmistress at Weber. Discharge 
measurements are made during the greater part of the year by wading 
below the bridge. At high water they are made from the highway 
bridge, which consists of a single span of 32 feet. The initial point 
for soundings is the edge of the left abutment. The channel is 
straight for 20 feet above and for 75 feet below the bridge. Both 
banks are of gravel and overflow only at high stages. The bed of the 
stream is composed of bowlders and mud, overlying shale or stone, 
with a sand bar near the right bank just below the bridge during low 
water. A few feet below the bridge the channel is filled across with 
riprap, is shifting, and free from vegetation. Bench mark No. 1 is a 
20-penny nail driven horizontally into the northwest face of a large 
cottonwood tree 75 feet southeast of the gage. A spike is driven on 
each side of the bench mark. The elevation of the bench mark is 
12.915 feet above the zero of the gage. Bench mark No. 2 is a 
20-penny nail driven vertically into the top side of the east end of the 
cap timber of the north abutment of the bridge. Its elevation is 
10.155 feet above the zero of the gage.

Discharge measurements of Mora River at Weber, N. Mex., in 1903.

Date.

bo....... ..............

Hydographer.

-..-.do _-_----.-_--_--.-__-

Gage 
height.

Feet. 

2.40

3.40

Discharge.

Second-feet. 

12

13

Mean daily gage height, in feet, of Mora River at Weber, N. Mex., for 1903.

Day.

1 .  .  .  
.>

3----.   -------

5 ................

8 ..._    __.__.._
9.. ...... ....... ..

10.   ------------
11..   _...-..-. .
12_-    .   .  
13.-----..---..   .
14....... ....... ...
15-.   -   .  
16........ ........

Aug. Sept.

2.10
2.00
2.10
1.75
1.50
2.15
2.15 
2.00
2.10
° 05

2.00
1.95
2.00
2 00
2.00
2.15

Oct.

2.35
2.35
2.a5
2.40
2.40
2.40
2.30 
2.50
9 xn
2.50
2.40
2.50
2.45
2.50
2.50
2.45

Nov.

2.45
2.50 
2.45
2.35
2.35
2.30
2.35
2 40
9 in
2.50
2.40

Dec.

2.25
2.20
2.30
2.30
3.35
2 25
2.20 
2.20
2 20
g.20
2.30
2.30
2.30
2.30
2.30
2.30

Day.

18..   ...... ....
19.. ............ ...
20.................
21-... ............
22
23 
24           
25
26.................
27
28.................
29          
80  .      .
31    .     .  

Aug.

2.40
2.35
3.40 
2.45
2.35
2.25
2.20
2.15
2.00
2.00
2.20

Sept.

2.15
2.15
2 20
0 i>Q

2 25
2.15
2.10 
2.15
2 25

2.40
2 Of)

2 45
2 25
0 Of)

Oct.

2.50
2.45
2.45
2 45
2.50
2.45
2.50 
2.50
2 ^0
9 f^n
2.50
3.50
o 50

2 tyi
>) Kf>

Nov.

2.45
2.45
2.30
2.40
2.45
2.30
2.20 
2 25
2 45
2.20
9 3O

2.30
° 30

2.20

Dec.

'? 3n

2.25
2.40
2 40

3.40
2.40
3.40 
2.40
2.40
9 40

2.45
2.50
9 f;n
2.50
2 v>
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MOEA RIVER AT LA CUEVA, N. MBX.

249

Discharge measurements of Mora Riv^r at La Cueva, N. Mex.. in 1903,

Date.

August 25 ----------- _

August 26 __________ ______

Hydrographer.

M. C. Hinderlider .._____..__

-_-__do ......................

Gage 
height.

Feet. 

0.80

1.20

Discharge.

Second-feet. 

2

12

Mean daily gage height, in feet, of Mora River at La Chieva; N, Mex,, for 1903,

Day.

1. ..   __  . ...
2...... ...    ....
3. _-__-.   .....
4. __  __   .__. .
5.--. ... .... ......
6..   .... ......

8.-   ..-    .  
9.-         

10...... .... .......
11..   .- .
12.    . ..   
13.           
14.            
15-        .  
16......... ....... .

Aug.

------

Sept.

0.80
.80
80

.83

.83
1.30
.98
.90
.90

1.30 
.80 
.90
.90

Oct.

1.03
1.30
1.15
1.15
1.13
1.00
1.13
1.13
1.15

......

Nov.

1.15
.75

1.15
1.15
.70

1.15
1.15
1.10
.80

.80
1.10 
.80 

1.15
1.10

Dec.

1.30
1.15

.85
1.30
1.00
1.20
1 30
1.85
1.30
1 30

1.30
1.35
1.30 
1.35

1.20

Day.

17.-    .   -  .
18.    .   ..-   
19  ..    -   
30.....-    -   
31
32
23...........-   -
24
25
26-.-...-...---..-.
27
28......-   .-. 
29.......   ...... 
30...   .-.   ..... 
31.---    -   

Aug.

0.80
.80
.80 

1.05 
.80

Sept.

0.90
.90
.90

1.23
.88
.88
on

1.00
1.15
1.13
1.20

80
1.10 
1.15

Oct.

1.10
1.10

.80
1.15
1.10
.75 

1.20 
1.30

Nov.

1.15
1.10
1.10

1.30
1.80
.80 
.90

Dec.

1.30
1.30
1.15
1.20

.80

.85

   

SAPELLO RIVER AT LOS ALAMOS, N. MEX.

This station was established August 22, 1903, by M. C. Hinderlider. 
It is located at a ford crossing Sapello River at a point due north 
from Los Alamos and about one-fourth mile distant. The gage con­ 
sists of a 2 by 6 inch timber, 16 feet long, placed in an inclined posi­ 
tion on the right bank of the river at the ford. It is graduated to 
read directly to vertical tenths of feet from 0.5 foot to 7.5 feet. There 
is no bridge and no other means of making high-water measurements. 
All measurements are made by wading. The initial point for sound­ 
ings is the right bank. The channel is straight for 200 feet above 
and below the station. The current is moderate at ordinary stages 
and rapid at flood stages. The right bank is high and steep and does 
not overflow at the gage. The left bank is a low sand and gravel bar 
extending for about 100 feet and then rising to above high-water 
mark. The bed of the stream is composed of small cobblestones, 
gravel, and sand, and is apparently permanent. The cross section is 
regular, and there is one channel at all stages. The bench mark is a
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20-peniiy spike driven horizontally into the northwest face of a 10-inch 
willow tree about. 3^ feet above the ground. The tree is about 100 feet 
southeast of the gage, and there is a spike driveii on each side of the 
bench mark. The elevation of the bench mark is 17.742 feet above 
the zero of the gage. The gage is read twice each day by W. B. Hogin.

A cable was placed across this stream about 500 feet above the gage 
rod, equipped with car and tag wire, .in March, 1904, from which 
gagings at high stages are made.

This station was established for the purpose of determining the 
available amount of water for prospective diversion into the Saii- 
guyjuella basin for storage. This basin lies about 6 miles northwest 
of Las Vegas.

The following discharge measurement was made by M. C. Hinder- 
lider in 1903:

August 22: Gage height, 1.30 feet; discharge, 7 second-feet. 

Mean daily gage height, in feet, of Sapello River at Los Alamos, N. Mex., for 1903.

Day.

1. .............. ..
2. ........... .....
3. ............... .
4................
5. .......... . .....
6.................
7....... ..........
8.................
9.................

10.................
11. .......... .'.....
13. ................
13. ............ ....
14.................
15..... ............
16.................

Aug. Sept.

1.00
1.00
1.00
1.00
1 00
1 00
1 00
1.00
1.00
1.00
1.00
1.00
1 00
1.00
1.00
1.00

Oct.

1.00
1.00
1.00
1.00
1 00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 00
1.00
1.00
1.00

Nov.

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 00
1.00
1.00
1.00
1.00

Dec.

1.00
1.00
1.00
CO
CO
CO
CO
CO
CO
(")(")'
CO
(«)
CO
CO
(a)

Day.

ir.. .............. -
18..... ........ ....
19..... ......... ...
20..... ......... ...
21..... ............
22
23
24
25
26..... ......... ...
27.. ....... ........
28... .............
29.........    -...
30..  .. ----------
31... ....   .. .-

Aug.

1.30
1.30
1.30
1.30
1.00
1.00
1 00
1.00
1 00

Sept.

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Oct.

1.00
1.00
1.00
1.00
1 00
1.00
1.00
1 00
1.00
1.00
1.00
1 00
1.00
1.00
1 00

Nov.

(«.)
CO
CO
CO
00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Dec.

00
00
00
00
CO
CO
CO
CO
CO
CO
00
CO
CO
CO
00

«Ice. 

SAPELLO RIVER AT SAPELLO, N. MEX.

This station was established August 12, 1903, by E. G. Marsh. It 
is located about one-half mile above the junction of Sapello and Man - 
uelitos rivers, and is about 12 miles from Las Vegas, N. Mex. The 
gage is an inclined 1 by 8 inch pine board 10 feet long, bolted to 
the rock and braced with timbers. It is read once each day by 
Horace R. Titlow. Discharge measurements maybe made by wading, 
but at high stages a cable, car, tagged wire, and stay wire will be 
necessary. The initial point for soundings is a cross in the ledge of 
rock on the east bank. The channel is winding above and below the
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station, and will overflow both banks except at the station. The bed 
of the stream is composed of gravel above and below the station. At 
the station the bed is an outcrop of rock covered with about 6 inches 
of shifting sand. The bench mark consists of two arrows and the 
letters B. M. cut in the ledge of rock on the east bank 10 feet down­ 
stream from the gaging section. Its elevation is 12.57 feet above the 
zero of the gage.

The following discharge measurement was made by E. G-. Marsh in 
1903:

Aiigust 12: Gage height, 0.66 foot; discharge, 2.2 second-feet.

Mean daily gage height, in feet, of Sapello River at Sapello, N. Mex., for 1903.

Day.

1. ............... .

3.................
4.................

6.................

1 ... ..............
8. _...............
9. ................
10.................
\\. ................
12................. 
13. ................
14.................
15.................
16.................

Aug.

......

0.70 
.TO 
.70
.70
.80

Sept.

0.60
.60 
.60
.60
.60
.60
.50
.50
.50
.50
.50
.50 
.50 
.50
.50
.50

Oct.

0.50
.50 
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50 
.50 
.50
.50
.50

Nov.

0.50
.50 
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50 
.50 
.50
.50
.50

Dec.

0.50
.50 
.50
.50
.50
.50
.50
.50
50

.50

.50

.50 

.50 

.60
60

.60

Day.

18..... ........... . 
19..... ........ ....
20.... .__.....__...
21.. .......... _....
22.. .......... _....
23-    .    -  -
24  .  .-   
25
S6.... .............
^l..... ............
28  .    .  
29

30...... . ..........
31  --  .-  -

Aug.

0.80
.70 
.70
.70
.70
.70
.70
.60
.60
.60
.60
.60 
.60 
.60
.60

Sept.

0.50
.50 
.50
.50
.50
.50
.50
.60
.60
.60
.60
.60 
.60 
.60

Oct.

0.50
.50 
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50 
.50 
.50
.50

Nov.

0.50
.50 
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50 
.50 
.50
.50

Dec

0.60
.60 
.60
.60
.60
.60
.60
.60
.60
.60
.60
.60 
.60 
.60
.60

MILL TAILRACE AT SAPELLO, N. MEX.

A gage rod was placed in the mill tailrace of the flouring mill at 
Sapello for the purpose of determining the amount of water passing 
through the mill wheel. This water is diverted by two ditches from 
both Sapello and Manuelitos rivers at points above the gage rods 
in those streams, and reenters Sapello River below the junction of 
Sapello and Manuelitos rivers. At low stages these ditches take the 
entire supply in the two rivers before the water reaches the gage 
rods in the same, and as this water is returned to the river below the 
gage rods through the mill tailrace it was necessary to place a gage 
in the mill tailrace. This gage consists of a 2 by 4 inch by 5- 
foot timber graduated to vertical feet and tenths and placed in the 
mill tailrace about 150 feet below the mill. The amount of water 
passing this gage added to the amount passing the gages in Sapello 
and Manuelitos rivers gives the total discharge of the Sapello proper.
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Mean daily gage height, in feet, of mill tailrace at Sapqllo, N. Mesc., for 1903.

Day.

1..... ........ ---.
^. ........... .....
^. ........... .....
^. ................
S>. ................
6.. ...... ---... _

8.    ...... ......
9 .......

10-    .    -.  

11......    ...... .
13
13__. ..........   
14.-.   . ........ ..
15..   -.- ..  
16. . ..__    .   ._

Aug. Sept.

0.10
.00
.15
.15
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10

Oct.

0.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.15
.15
.20
.20
.20
20

Nov.

0.20
.20
.20
.30
.30
.20
.30
.25
.25
35

.25

.25

.25

.25

.25

Dec.

0.25

.25

.25

.25

.35
°5

25
25
35
25
25
°5

30
.30
.30

Day.

17..... ........ ....
18-. ............ ...
19.................
20..... ............
21-_____. ..........
22
23... ..............
24_. ...............
25. ................
2C_. _______.._...._
27.......-  ......
28. ...... ___._____.
29
30-.--..   .......
3L.-... ...........

Aug.

0.10
15

.15

.15

.15

.15

.15

.10

Sept.

0.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10

Oct.

0.20
.20
.20
.20
.20
.20
.30
.20
.20
.20
.20
.20
.30
.20
.20

Nov.

0.25
.25
.25
.25
.25
.25
.25
.25
.25
.25
.25
.25
.25
.25

Dec.

0.30
.30
.30
.30
.30
.30
.30
.30
.30
.30
.30
.30
.30
.30
.30

MANUELITOS RIVER AT SAPELLO, N. MEX.

This station was established August 11, 1903, by E. G. Marsh. 
It is located two-fifths of a mile above the junction of Sapello and 
Manuelitos rivers and about 12 miles from Las Vegas, N. Mex. 
There is a riprap wing dam 500 feet below the station. The gage is 
a 1 by ft inch pine board 10 feet long, bolted in an inclined position 
to the rocky bluff on the left bank, and is graduated to read to verti­ 
cal tenths of feet. It is read once each day by Horace R. Titlow. 
A cable, car, and tagged wire will be necessary in order to obtain 
measurements at high water. The initial point for soundings is a 
cross cut in the face of the rock 5 feet downstream from the gage, on 
the east bank. The channel is straight for 100 feet above and 250 
feet below the station. At flood stages the current is very swift and 
there is but one channel. At very low water there are several small 
channels. The right bank is low, brush lined, and overflows at high 
water until it reaches a second higher bank. The left bank is a 
steep, rocky bluff, and does not overflow. The bed of the stream is 
composed of quicksand, which is prevented from shifting by the rip­ 
rap dam below. The bench mark consists of two arrows cut in the 
rocky bluff 39 feet downstream from the gage. Its elevation is 7.65 
feet above the zero of the gage.
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Mean daily gage height, in feet, of Manuelitos River at Sapello, N. Mex.,for 1903.

Day.

1..   ............

3. ................
4..-.- ...........
5. ................
6    .............
7..... ........ .... 
8. ........ ........ 
9. ................
10................. 
11.................
12..   --.-........ 
13.................
14.................
16.................
16...----.........

Aug.

......

0.50 
.50
.50
.50
60

Sept.

0.40
.40
.40
.30
.30
.30
.30 
.40 
.30
.30 
.40 
.40 
.30
.30
.30
.30

Oct.

0.30
.30
.30
.30
.30
.30
.30 
.30 
.30
.30 
.30 
.30 
.30
.30
.30
.30

Nov.

0.30
.30
.30
.30
.30
.30
.30 
.30 
.30
.30 
.30 
.30 
.30
.30
.30
.30

Dec.

0.30
.30
.3D
.30
.30
.30
.30 
.30 
.30
.30 
.30 
.30 
130
.30
.30
.30

Day.

17......... . .......
18.................
19.... .............
20.. ...............
21..... ...... ......
32
33 
24.. .............. . 
25..   ........... .
26.. ............   
27... ........... ...
28-...----  ...... 
29.. ............ ...
30..... ............
31. ................

Aug.

.60

.50

.50

.60

.50

.50

.50 

.40 

.40

.40 

.40 

.40 

.40

.40

.40

Sept.

.30

.30

.30

.30

.30

.30

.30 

.40 

.40

.30 

.30 

.30 

.30

.30

Oct.

.30

.30

.30

.30

.30

.30

.30 

.30 

.30

.30 

.30 

.30 

.30

.30

.30

Nov.

.80

.30

.30

.30

.30

.30

.30 

.30 

.30

.30 

.30 

.80 

.30

.30

Dec.

.30

.30

.30

.30

.30

.30

.30 

.30 

.30

.30 

.30 

.80 

.80

.30

.30

GALLINAS RIVER AT HOT SPRINGS, NEAR LAS VEGAS, N. MEX.

This station was established August 13, 1903, by E. G. Marsh. The 
station is located at the Hot Springs, 6 miles from Las Vegas, N. Mex. 
There are four footbridges one-fourth mile below the station, but a 
dam one-fourth mile farther downstream makes this point unsuitable 
for a station. There is an adjustable ice dam with a 12-foot fall 200 
feet above the station. The gage is a vertical 1 by 8 inch pine board 
10 feet long, bolted to the masonry wall on the right bank, which 
protects Hot Springs Nos. 16 and 17. At low water discharge meas­ 
urements can be made by wading about 50 feet above the bridge. 
For high-water measurements a cable, car, tagged wire, and stay wire 
will be necessary, or they may be made from the various bridges. 
The initial point for soundings is a cross cut in the rock on the south 
bank about 1,000 feet above the upper bridge. The channel is 
straight for 200 feet above and 400 feet below the station. The cur­ 
rent is rapid and the banks are high. The bed of the stream and the 
banks at the station are of solid rock, and there is one channel at all 
stages. The bench mark is a bolt leaded into a rock 011 the right 
bank 400 feet downstream from the gaging section and 200 feet up­ 
stream from the gage. Its elevation is 18.46 feet above the zero of 
the gage. The observer is William Preger, who reads the gage daily, 
or oftener during sudden fluctuations in the stage of the river.

This station was established for the purpose of determining the 
amount of water available for storage in the Sanguyjuella basin, 
located about 6 miles northwest of Las Vegas.



254 STREAM MEASUREMENTS TN 1903, PAET III.

The following discharge measurement was made by E. G. Marsh in
1903:

August 13: Gage height, 0.50 foot; discharge, 3.94 second-feet.

Mean daily gage height, in feet, of Gallinas River at Hot Springs* near Las Vegas*
N. Mex.. for 1903.

Day.

1. ...... ..........
2-_. ..............
3...............
..................
«------
?:::::::::::::::::
8. ................ 
9..... ....... .....

10.   .... ........ . 
11--.....    ...... 
13-. .....--...-....
13. .............. ..
14.... . ........... .
15.-   --..     
16.................

Aug.

.""!."

0.60
.40
.60

Sept.

0.50
.50
.50
40

.40

.40

.30

.25

.30 

.20 

.20 

.20

.20

.20

.20

.30

Oct.

0.20
.20
20
20

.20

.10
JO
.10 
.10 
.10 
.10 
.10
.10
.10
.10
.10

Nov.

0.20
.20
.20
.20
.20
.20
.20
.20 
.20 
.20 
.30 
.20
.30
.20
.20
.30

Dec.

0 20
.20
.20
.20
.30
.20
20

.30 

.20 

.20 

.20 

.20

.20

.20

.20

.20

Day.

18-            
19.            .
20.................
21
22
23-. ...........   
24.   ...... ....... 
25. ........... ..... 
26.  .........    
27... .............. . 
28.    ........   -
29-. ........... ....
30_. ...............
31.. ....... ........

Aug.

0.50
.70
.60
.60
.50
.50
.50
..50 
.50 
.50 
.50 
.50
.40
.40
.50

Sept.

0.20
.20
.30
.20
.20
.20
.20
.30 
.10 
.10 
.20 
.20
.30
.20

Oct.

0.10
.10
.10
.10
.10
.10
.10
.10 
.10 
.20 
.20 
.20
.20
.20
.20

N"ov.

0.2(1
.20
.20
.20
.20
.20
.20
.20 
.20 
.20 
 20 

.20

.20

.20

Dec.

0.20 
.20 
.30 
.20 
.20 
.20 
.30 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20

NEOSHO EIVEE NEAE IOLA, KANS.

The station was established in July, 1895, and was located at the 
highway bridge 1 mile west of the city of lola, Kans. The station 
was discontinued November 30, 1903. The gage is fastened to the 
head gates of the flume, about 90 feet above the bridge. The bench 
mark is the heads of three large nails driven into the crosspiece of 
the flume, and is 13.30 feet above the datum of the gage.

The observer during 1903 was Thomas J. Staley.
The observations at this station during 1903 have been made under 

the direction of W. G. Russell, district hydrographer.
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Discharge measurements of Neosho River near lola, Kans., in 1903.

255

Date.

Aprils.-.-------. -...-----.

May 33 __ ............... ....

May 23_ .-.-______

May 24.......--.- ----------

August 30 --.--..-----------

Hy drographer .

W.GK Russell .'........
.....do .......... ...
.....do - _
__.__do ......"..........
.....do .......... -...

Gage 
height.

Feet. 

5.40

12.40

9.85

12.90

3.80

Discharge.

Second- feet. 

2,324

13, 566

10, 884

15, 614

765

Mean daily gage height, in feet, of Neoslio River near lola, Kans., for 1903.

Day.

1. .........................
2
3..... ....... _........._...
4.. ........................
5      -   _ .---   
6.. .................... ....
7... ...................... _
8.... ....... ...... ...... ...
9. .........................

10.......   ............... .
11.. ....... . ........._..
12.-.-.,- .......-   
13.    --.. -------
14-. ._._.. __      ......__
15------- ... .....
16...    .....    ....... ...
17.-..   .    ............
18.........................
19.... _ ... ................ .
20.........................
2i.... ...............
32................ .........
23             .   _.
34..   __   ______-_._   
2&....   ............. ......
2&........ ..................
2H.... ......................
28       . _-...     
29  ---.----... ....... ...
30                 
31         ....... ....

Jan.

3.80
3.80
3.80
3.80
3.80
3.80
3.75
3.70
3.70
3.70
3.70
3.70
3.55
3.50
3.50
3.60
3.60
3.60
3.50
3.55
3.40
3.40
3.40
3.40
3.40
3.45
3.50
3.60
3.60
3.60
3. 60

Feb.

3.60
3.60
3.60
3.85
3.65
3.25
2.95
2.90
3.00
3.10
3.10
3.10
3.10
3.10
3.10
3.10
3.10
3.05
3.00
3.00
3.00
3.00
3.15
3.55
4.05
4.30
9.00
8.35

......

Mar.

6.15
5.50
4.85
4.60
4.40
4.50
8.75
9.50
5.15
5.00
6.65
5.00
4.50
4.30
4.05
4.00
3.90
3.85
3.80
7.95
6.30
^ *w

5. 15
4.70
4.40
4.30
4.05
4.00
4.00
3.90
3.90

Apr.

3.80
3.80
8.05

10.70
6.70
6.35
5.85
5.35
4.75
8.00
7.05
5. as
5.35
5.05
4.70
4.60
4.45
4.25
4.05
4.00
3.95
3.90
3.80
3.80
3.70
3.60
3.50
3.50
3.50
3.50

May.

3.50
3.50
3.50
4 00
4.10
4.20
3. SO
4.10
4 35
4.30
4.15
5 sft
9. OS-

10. 80
11.90
7.70
5.90
5.35
4.95
4.85

10 45
1O 9K

10. 85
13.50
14.90
14.80
15.40
15.85
17. 15
17. a5
18.50

June.

18.95
31.75
33.00
31. 95
31.40
30.45
18. 45
15. 90

7 7i»

6.30
6.05
^ Qf;
5.75
5.10
5.00
4.90
4.80
4.70
4.70
4.60
4.60
4.50
4.35
5.15
5.45
5.45
5.10
5.00
4.80
4.70

......]

July.

4.60
4.60
4.50
4.40
6.50
4.50
4.30
4.30
4.30
4.10
4.00
3.80
3.80
3.80
3.80
5.80
4.40
4.10
4.10
4.00
4 00
4. CO
4.00
3.90
3.80
3.80
3.80
3.70
3.70
3.70
4.00

Aug.

4.00
4.10
4. CO
4.70
4.50

11.50
10.50
9.80

11.50
9.50
8.40
6.30
6.00
7.10
9.30

14.30
13.10
10.30
10.30
9.80
8.20
7 4/1

6.30
6.30
6.00
5.70
5.40
5.30
5.00
3.80
3.60

Sept.

3.50
4.08
3.50
3.40
3.40
3.40
3.30
3.60
4.60
9.60

11.90
5.00
4.30
4.30
4.00
3.90
3.70
3.70
3.50
3.50
3.40
3.40
3.30
3.30
3.30
3.30
3.10
2.00
2.00
2.00

.......

Oct.

2.00
2.00
2.00
5.50
4 30
3.60
3.70

12.00
6.00
5.50
4.30
3.90
4.00
6.40
7.60
8.40
6.60
5.00
4.50
4.20
4.00
3.90
3.70
3.60
4.40
3.50
3.50
3.40
3.40
3.40
3.80

Nov.

12. 70
14.30
13.20
12.00
13.00
10.00
8.00
5.80
5.20
5.00
4.90
5.00
4.90
4.90
4.60
4.60
4.60
4.40
4.30
4.30
4.30
4.30
4.30
4.10
3.90
3.90
3.80
3.80
3.80
3.70

......
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Rating table for Neosho River near lola, Kans., from January 1 to December 31,
1903.

Gage 
height.

Feet.

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Discharge.

Second-feet.

120

145

170

195

220

245

270

295

320

350

380

415

450

490

530

i>80

630

700

770

Gage 
height.

Feet.

3.9

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

5.1

5.3

5.3

5.4

5.5

5.6

5. 7

Discharge.

Second-feet.

845

920

995

1,070

1,150

1,230

1,315

1,400

1,490

1,580

1,680

1,780

1,890

3,000

2,120

2,240

2,370

2,500

2,650

Gage 
height.

Feet.

5.8

5.9

6.0

6.2

6.4

6.6

6.8

7.U

7. 2

7. 4

7.6

7. 8

8.0

8.2

8.4

8.6

8.8

9.0

9.2

Discharge.

Second-feet.

2, 800

2,960

3, 120

3,460

3,810

4,170

4,530

4,890

5, 250

5, 610

5,970

6,330

6,690

7,050

7,410

7,770

8, 130

8,490

8,850

Gage 
height.

Feet.

9.4

9.6

9.8

10.0

10.5

11.0

11.5

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

23.0

Discharge.

Second-feet.

9,210

9, 570

9, 930

10, 300

11,250

12, 210

13, 210

14, 220

16, 320

18, 520

20, 820

23, 220

25, 720

28, 330

31,020

33, 720

36, 430

39, ISO

Estimated monthly discharge of Neosho River near lola, Kans., for 1003. 

[Drainage area, 3,670 square miles.]

Month.

January _____
February __________
March _ _ _ _ _______
April ..__..__ _____
May _______________
June _ _ _ _ _ _ _ _ _
July _______________
August . ... .
September _____
October _ _ _______
November ____ .___

Discharge in second-feet.

Maximum.

770 

8,490 

9,390 

11,634 

29, 670 

39, 120 

3,990 

19,210 

14, 010 

14, 230 

19,210

Minimum.

530 

350 

770 

580 

580 

1,190 

700 

630 

120 

120 

700

Mean.

646 

1,041 

2,109 

2,208 

9, 157 

10, 725 

1,123 

6,112 

1,396 

1,974 

4,246

Total in 
acre-feet.

39,721 

57, 814 

135,211 

131, 385 

563, 042 

638, 182 

69, 051 

375, 812 

83, 068 

121,376 

253, 654

Run-off.

Second-feet 
per square 

inile.

0.18 

.28 

.60 

.60 

2.50 

2.92 

.31 

1.66 

.38 

.54 

1.16

Depth in 
inches.

0.21 

.29 

.69 

.67 

2.88 

3.26 

.36 

1.91 

.43 

.63 

1.29
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GRAND RIVER NEAR FORT GIBBON, IND. T.

257

This station was established September 22, 1903, by W. G. Russell. 
It is located at the Missouri Pacific Railway bridge three-fourths 
mile northwest of Fort Gibson, Ind. T. Th0 gage is a vertical 2 by 6 
inch plank 18 feet long bolted to the east f^ce of the first stone pier 
from the left bank. It reads from 9 to 27 feet. The 9-foot mark is 
the top of the steel caisson, and below this point gage heights are 
determined by measuring down to the water surface. The gage is 
read once each Aa,y by W. L. Blackwell. Discharge measurements 
are made from the railroad bridge, to whicih the gage is attached.
The initial point for soundings is the east end of the bridge. The
channel is straight for 300 feet above and 1,000 feet below the sta­ 
tion. The current is sluggish. The right lank is low and liable to 
overflow. The left bank is high and rocky. The bed of the stream 
is composed of rock and is free from vegetation. The channel is 
broken by two piers, which cause eddies at high water. The bench 
mark is a cross on a hard limestone rock in a wall 4 feet above the 
upstream side of the bridge on the left bank of the river. Its eleva­ 
tion is 24.90 feet above the zero of the gage.

The observations at this station during 19C3 have been made under 
the direction of W. G. Russell, district hydragrapher.

Mean daily gage height, in feet, of Grand River near Fort Gibson, Ind. T., for
1903.

Day.

I.. ..............
jj
3................
4- ........ __ _
5.... ............
6................
7................
8.. ...... ........
9................

10................
11.... ............
12
13................
14................
16... ......... ....
16... .............

Sept. Oct.

9.20
9.20
9.20
9.80
9.40
9.50
9.60
9.60
9.60
9.60
9.80

10.00
10.40
10.80
10.90
11.20

Nov.

11.40
11.60
11.60
11.80
13.50
13.80
14.00
13.80
13.40
13.20
13.00
19 fai

11.20
10.00
10.00
10.00

Dec.

9.20
9.20
9.20
9.20
9.20
9.20
9.20
9.20
9.10
9.10
9.10
Q in
9.00
9.00
9.00
Q no

Day.

17...........
18.-.-....-.
19...........
20
21. . .........
22
23...........
24
25......   ..
26..... ......
27......   ..
28...........
on

30...........
31...........

-

Sept.

9.30
9.30
9.20
9.20
9.20
9.20
9.20
9.30
9.20

Oct.

11.80
11.70
11.70
11.70
11.60
11.60
11.50
11.40
11.40
11.40
11.40
11.40
11.20
11.20
11.20

Nov.

9.80
9.80
9.80
9.60
9.60
9.50
9.50
9.40
9.40
9.40
9.40
9.40
9.20
9.20

Dec.

9.00
9.00
9.00
9.10
9.10
9.10
9.10
9.20
9.20
9.20
9.30
9.50
9.80
9.80
9.70

VERDIGRIS RIVER NEAR LIBEETY, KANS.

The station was established in August, l$9o, and was located at a 
wagon bridge about 250 feet below McTaggartj's mill dam, about 3 miles 
southwest of the town of Liberty, Kans. The gage is a vertical tim-

IRR
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ber fastened to the floor of the mill. Bench mark No. 1 is the heads 
of three large nails in the flume and is at an elevation of 12.46 feet 
above the zero of the gage. Bench mark No. 2 is the head of a spike 
in the root of a cottonwood tree 40 feet south of the gage and is at an 
elevation of 10.98 feet above gage datum. The bed is rocky, com­ 
posed of gravel and subject to very little change. In 1900 a new 
bench mark.was established, consisting of three nails driven hori­ 
zontally into a root on the river side of a cottonwood tree 40 feet south 
of the gage, the nails being 8 inches below a sandstone rock which 
protrudes from a hollow in the tree. Its elevation is 11.88 feet above 
the zero of the old gage. The observer during 1903 was 0. Fienen.

The station was discontinued November 30, 1903.
The observations at this station during 1903 have been made under 

the direction of W. G. Russell, district hydrographer.

Discharge measurements of Verdigris River near Liberty, Kans., in 1903.

Date.

March 26 _ ..................

May 36.. ...... .....-.._....

May 25.. ................ _.

Hydrographer.

W.G.Russell ...............

.....do .................. i...

.....do .............. .....__

Gage 
height.

Feet. 

5.18

18.00

27.10

Discharge.

Second-feet. 

1,677

« 11, 089

« 19, 117

a These measurements are probably too small, as shown by previous measurements. The bed 
is constant.

Mean daily gage height, in, feet, of Verdigris River near Liberty, Kans., for 1903.

Day.

1.. ........ _..._....-......
0

3 ..... .. ...........
4........ ........ ..........
5---        .- -   
6.. ........................

8_______. ..................
9    _   --    __-..._

10. .........................
11........................
12-             -    
13__. -.---... ......... .
14         ....    ......
15.                .. 
16    ..      ...... . ...
17--               
18-       .-         
19               .   ..
20       ... ....    .  
21..  ....... .-        ..

Jan.

4.80
4.35
4.40
4.30
4.25
4.31) 
4.10
4.00
3.95
3.90
3.80
3.75 
3.65
3.55
3.50
3.50
0 Kfl

3.50 
3.60
3.60
3.60

Feb.

3.60
3.50
6.10
6.25
4.70
4.15 
4 00
3.85
3.70
3.70
3 60
3.60 
3.60
3.55

3.30
3 25

3.20
3 in

3.05
3.35

Mar.

16.75
6.90
5.70
5.40
5.15
5.10 

20.00
22.50
18.45
10.75
9 95
7.95 
6.95
6.35
5.70
5.30
4.95
4.65 
5.85

11. B5
13.35

Apr.

4.60
4.60

15.00
24.00
17.00
7.60 
6.40
5.70
5.70
5.70
8.20
7.80 
8.40

10.30
8.60
5.76-
S en

4.80 
4 90
4.70
4.60

May.

4.10
4.10
4.10
4.10
4.10
4.10 
4.10
5.10
5.70
5 9ft.

14.60
23.60
22.50
19.00
8.90
7.40
a en

5.90
5 rtn

12.00
27.50

June.

28.70
27.20
20.00
11.50
11.40
10.40 
7.35
7.10
6.50
6.20
5.60
5.20 
5.60
4.80
3.70
3.60
3.60
3.40 
4.70

4.50

July.

4.40
4.40
5.40

13.00
12. 60
5.80 
5.40
4.50
4.30
4.30
5.40
7.40 
6.80
5.40
5.20
4.90
4.40
4.20 
4.10
4.30
3.90

Aug.

4.90
7.50
7.20
6.80
6.60
8.70 
6.50
5.20
4.80
4 80
4 60
4.30 
4.40
4 00
6.00
6.20
8 40

6.10 
4.70
4.40
4.00

Sept.

3.30
3.80
3.20
3.2U
3.10
3.00 
2.80
2.80

14.60
12.40
8.60
5.90 
5.40
5.20
4.80
4.10
4 00
3.90 
3.80
3.80
3.60

Oct.

3.30
3.20
3.30
3.30
3.40
5.20 
7.60
6.60
7.80
5.60
4.50
4.30 
4.00
5.60
4.80
4.70
4.60
4.60 
4.40
4.20
4.00

Nov.

11. SO
17. CO
13.60
10.60
8.40
7.50 
5.20
5.40
5.20
4.90
6.40
5.80 
5 20
3.60
3.60
3.60
3.60
3.60 
3.60
8.90
5.80
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Mean daily gage height, in feet, of Verdigris River, etc. Continued.

Day.

22.-. ......................
23..........................
24
85..........................
26..........................
^!.....:... .................
^&.... ......................
^S-. ........................
30..........................
31-.__. .....................

Jan.

3.55
3.50
3.50
3.50
3.50
3.50
3.55
3.70
3.70
3.70

Feb.

4.75
5.75
5.45
5.70
8.75

22.00
24.80

Mar.

10.90
8.80
5.40
5.30
5.00
5.50
5.30
4.70
4.60
4.60

Apr.

4.40
4.40
4.30
4.30
4.20
4.20
4.20
4.10
4.10

May.

33.70
39.00
36.00
37 25
18.20
7.50

10.50
19.60
27.70
28.50

June.

4.30
4.20
5.90
6.40
5.90
5.10
4.70
4.60
4.60

July.

3.70
3.50
3.20
3.30
3.30
3.30
3.30
3.20
3.90
4.90

Aug.

4.10
3. TO
3.60
3.60
3.50
3.50
3.60
3.50
3.50
3.40

Sept.

3.50
3.40
3.40
3.40
3.40
3.40
3.30
3.30
3.30

Oct.

3.80
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60

Nov.

' 5.70
5.40
5.20
4.90
4.20
4.30
4.20
4.20
4.20

Rating table for Verdigris River near Liberty, Kans.,from January 1 to Decem­ 
ber 31,1903.

Gage 
height.

Feet.

1.2

1.4

1.8

1.8

2.0

2. 2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0

Discharge.

Second -feet.

2

5
10

27

55

90

140

205

280

368

464

560
660

760

860
960

1,060
1,164

1,280

1,400

Gage 
height.

Feet.

5.2

5.4

5.6

5.8

6.0

6.2

6.4

6.6

6.8

7.0

7.2

7. 4

7. 6

7.8

8.0

8.2
8.4
8.6

8.8

9.0

Discharge.

Second-feet.

1,520

1,650

1,780

1,920

2,060

2,200
2,340

2,480

2,620

2,760

2,901

3,043

3,188

3.334

3,480

3, 626

3,775
3,925
4,075

4,225

Gage 
height.

Feet.

9.2

9.4

9.6

9.8

10.0

10.2

10.4

10.6 "

10.8
11.0

11.2

11.4
11.6

11.8

12..0

13.0

14.0

15.0
16.0

17.0

Discharge.

Second-feet.

4,375

4,525

4,680

4.840

5,000

5,160

5, 320

5,480
5, 640

5,801

5,963

6,126

6,290

6,454

6,619

7,458

8,300
9,150

10, 100

11,150

Gage 
height.

Feet.

18.0

19.0

20.0
21.0

22.0

23.0
24.0

25.0

26.0

27.0
28.0

29.0

30.0
31.0

32.0

33.0
34.0

35.0
36.0

Discharge.

Second-feet.

12, 300

13,-500

14, 700

15, 900
17,150
18,500

19, 900
21,300

22, 700
24, 100
25, 500

26, 900
28, 300
29, 700

31,100
32, 500
33, 950

35, 450

36, 950
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Estimated monthly discharge of Verdigris River near Libsrty, Kans., in 1903. 

[Drainage area, 3,067 square miles.]

Month.

January _ _

February ........

July ...............

August .... _ _____

September _________

October _ _ _ _ ________

November _ _______

Discharge in second-feet.

Maximum.

1,060 

21,020 

17, 800 

19, 900 

41,450 

26, 480 

7, 458 

4,000 

8,810 

3,407 

11,150

Minimum.

610 

392 

1,164 

910 

910 

560 

464 

560 

280 

..64 

660

Mean.

747 

2,348 

4,112 

3, 031 

10, 865 

3,981 

1,551 

1,514 

1,306 

1,100 

2,367

Total in 
acre-feet.

45, 931 

130, 401 

252, 837 

180, 357 

668, 063 

236, 886 

95, 367 

93, 092 

77,712 

67, 636 

140, 846

Run-off.

Second-feet 
per square 

mile.

0.24 

. 76 

1.34 

.99 

3.54 

1.30 

.51 

.49 

.43 

.36 

.77

Depth in 
inches.

0.28 

.79 

1.54 

1.10 

4.08 

1.45 

.59 

.56 

.48 

.42 

.87

VERDIGRIS RIVER NEAR CATOOSA, IND. T.

This station was established September 25, 1903, by W. G. Russell. 
It is located at the Frisco Railway bridge 2 miles northeast of Catoosa, 
Ind. T. The wire gage is fastened to the guard rail of the railway 
bridge. The observer is John L. Galloway, the section foreman. 
Discharge measurements are made from the single span steel railway 
bridge and its approaches. The initial point for soundings is at the 
west end of the bridge, 338 feet from the zero of the gage scale, which 
is marked on the guard rail. The channel is straight for 200 feet 
above and below the bridge. The current is sluggish. Both banks 
are low, wooded, and subject to overflow, but all water passes beneath 
the bridge and its approaches. At low water there are two channels, 
and at high water the channel is broken by the two stone piers in the 
pile supports of the bridge. The gaging section is obstructed by 
broken piles, upon which drift collects. No bench mark has been 
established.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.
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Mean daily gage height, in feet, of Verdigris River near Catoosa, Ind. T.,for
1903,

Day.

1. ............
2. ...............
3.............
4 .............
5. ....... ........
6 .............
T. ............
8.............
9.............

10...........
11. ...............
12................
13...... ..........
14... ..........
15................
16.............

Sept. Oct.

3 SO
3.00
2.80
3.60
3.30

11.30
7.40
6.00
4.90
7.30
8.50
5.50
5.10
4 30
4.30
4.20

Nov.

4.00
8.70

10.00
10.30
18.70
16.60
9.10
7.30
6.50
6.30
5.80
5.40
5 SO
6.70
6.50
6.00

Dec.

3.80
3.90
3.80
3.70
3.50
3.50
3.50
3.50
3.50
3.40
3.40
3.30
3.30
3.30
3.30
3.§0

Day.

17..         
18. .......... . 
19. ... ...........
30.-.....      
91

22
23..............
24...... .........
*>(;

26
97

38....... ........
29. .......... ....
30--   -      
31-.-        

Sept.

3.00
3.40
3.10
2.90
3.00
2.90

Oct.

5.60
5.60
5.70
5.40
4.50
4.10
3.90
3.60
3.40
3.30
3.30
3.20
3.10
3.00
3.40

Nov.

5.10
4.90
4.70
4.40
4.30
4 SO
4.00
4.00
3.90
3.70
3.60
3.50
3.50
3.80

Dec.

3.30
3.30
3.30
3.30
3.30
3.30
3.30
3.40
3.50
3.50
3.40
3.40
3.40
3.40
3.50

WALNUT RIVER NEAR ARKANSAS CITY, KANS.

This station was established September 21, 1902, by W. G. Russell, 
and was located on the Madison avenue highway bridge one-half mile 
east of Arkansas City, Kans. The gage is of the usual wire type, 
with the scaleboard graduated to feet and tenths; it was read daily 
by D. T. Burton. The bench mark is the lower edge of the fifth 
rivet from the top in the upper row on the fourth section of the west 
side of the south pier. The initial point for soundings is on the right 
bank. The channel both above and below the station is straight, 
has a width of 140 feet at ordinary stage, broken by one pier, and the 
current is sluggish. Both the right and left banks are high. The 
bed of the stream is sandy and shifting. The station was discontinued 
November 30, 1903.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.

Discharge measurements of Walnut River near Arkansas City, Kans., in 1903.

Date.

March 25...- .... ... .____
May 27..,.
August 17... _...... ...

Hydrograher .

W. G. Russell... __---_------

._. _do ......................

..-.-do ......................

Gage, 
height.

Feet. 

6.50

9.60

5.30

Discharge.

Second-feet. 

599

3,984
275
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Mean daily gage height, in feet, of Walnut River near Arkansas City, Kans., for
1903.

Day.

1. ..  ......-.....--..... 
o

3............................
4... .................... .....
5............................
6............................
7...... ................... ...
8............................
9...... ...... ................

10...... .....__........_.._...
11...... .................. ....
12............................
IS............................
14............................
15.. ._--._...---..............
16............................ 
17...... .......... ....... .....
18... ....................... ..
19....... .....................
20.-  ....... ................
21
22
23... ._-__.__--  _-___   
34............................
25............................
26............................
27....... ...... -._.-. ..----...
28...... ......................
29............................
30...........................
31   --...._--       ......

Jan.

5.70
5.60
5.55
5.50
5.40
5.45
5.40
5.50
5.20
5.10
5.00
4.80
4.60
4.50
4.50
4.40 
4.40
4 50
4.70
4.80
4.90
5.30
5.20
5.10
5.00
5.10
5.10
5.10
5.00
5.00
4.90

Feb.

5.10
5.00
5.30
4.70
4.70
4.60
4.50
4 60
4.50
4.60
4.80
5.40
5.30
5.20
5.10
4.80 
4.60
4 50
4 60
4.70
4.80
4.90
4.90
5.00
5.10
6.00
8.40
s on

Mar.

11.20
10.10

7 20
6.70
6.60
6.70
6.60
6.90
7 20
6.90
6.80

6.80
6.90
6.70
6.50 
6.40
6 40
7 50

10.30
12.30
8.70
7.50
6.40
6.40
6.30
6.20
6.00
6.10
6.00
6.00

Apr.

5.80
5.70
5.70
5.60
8.90
8.00
7.60
7.40
7.20
7.00
6.20
6.30
6.20
6.10
6.00
5.90 
5.80
5.70
5 40
5.40
5.30
5.20
5.30
5.40
5.30
4.80
4.80
5.10
5.20
5.40

May.

5.50
5.70
5.60
5.60
5.50
5.50
5.60
5.40
5.10
6.20
7.40
9.70

13.90
13.20
11.00
8.20 
7.10
7.70
8.40
9.50

16.70
18.70
18.00
19.20
18.30
16.00
9.60
9.70
9.80

10.30
17.30

June.

15.30
14.20
12.30
10.10
9.30
8.20
8.00
8.10
8.00
7.40
7.00
6.70
6.50
6.60
6.70
7.50 
7.4)3
7.20
7.00
6.80
6.90
7.00
6.80
6.70
6.60
6.40
6.20
6.30
6.20
6.10

July.

6.10
6.00
6.00
6.10
6.00
5.80
5.70
5.60
5.50
5.40
5.30
5.40
5.40
5.30
5.10
4.90 
4.80
4.70
4 60
4.70
4.90
4.80
4.70
4.60
4.40
4.50
4.60
4.70
4.70
4.60
4.70

Aug.

4.70
4.70
4 60
4.50
4.70
4.90
5.40
5.30
5.20
5.30
5.40
5.60
5.70
5.60
5.40
4.90 
5.30
5.20
5.40
5.30
5 20
5.00
5.00
4.90
4.90
5.00
4.90
4.80
4.60
4.40
4.30

Sept.

4.20
4.20
4.30
4.20
4.10
4.30
4.40
4.60
5.30

12.70
8.10
6.60
6.70
6.60
6.50
6.30 
6.40
6.20
6.10
4.90
4.70
4.60
4.60
4.50
4.50
4.40
4.30
4.30
4.40
4.50

Oct.

4.40
4.50
4.50
4.60
4.70
4.60
4.50
4.30
4.20
4.10
4.20
4.20
4.30
4.60
5.10
5.50 
5.60
5.50
5.30
5.00
5.00
4.80
4.80
4.70
4.70
4.60
4.70
4 60
4.50
4.50
4.60

Nov.

7.40
15.40
16.20
13.30
10.20
8.20
6.80
6.70
6.70
6.60
6.40
6.20
5.00
5.10
5.20
5.30 
5.40
5.60
5 40
5.50
5.60
5.60
5.50
5.50
5.40
5.30
5.30
5.20
5.20
5.20

Rating table for Walnut River near Arkansas City, Kans., from September 24,19u2,
to December 31, 1903.

Gage 
height.

Feet.

4.0

4.1

4.2
4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

5.1

Discharge.

Second-feet.

45

60

75

90
105

122

140

160

180

200

220

240

Gage 
height.

Feet.

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

6.0

6.1

6.2

6.3

Discharge.

Second-feet.

260

285

310

335

360

385

410

435

460
485

510

540

Gage 
height.

Feet.

6.4

6.5

6.6

6.7

6.8

6.9
7.0

7.2

7.4

7.6

7.8

8.0

Discharge.

Second-feet.

570

600

630

665

700

740

780

870
970

1,090

1,220

1,360

Gage 
height.

Feet.

8.2

8.4

8.6

8.8

9.0

9.2

9.4

9.6

9.8

10.0

10.2

10.4

Discharge.

Second-feet.

i;sio
1,670
1,850

2,040

2,240

2,460

2,700

2,960

3,240

3,540

3,840 i,

4,140

Tangent above 10 feet gage height. Differences above this point, 150 per tenth.
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Estimated monthly discharge of Walnut River near Arkansas City, Kans., for 1902,
and 1903.

Month.

1902.

September 24-30.--._..-._._._._-..... 4,140

October.............................. 2,760

November ___________ ............... 260

December _-____--____-___.--____-.___ 510

1903.

January. _-_._________-__-.-_._____.__ 385

February -._..___.___-_______.__..___ 2,140

March.... .......................... 6,990

April ................................ 2,140

May ............... ._....-.......... 17,340

June................................. 11,490

July -........---_....._...........:.. 485

August .---...--..----.........-.... 385

September ........................... 7,590

October.............................. 360

November.. __-_.._____._.__._.___,__. 12,840

Discharge in second-feet.

Maximum. Minimum.

105

45

75

90

105

122

460

180

240

485

105

90

60

60

220

Mean.

1,524

307

147

265

233

323

1,261

523

5,083

1,831

261

232

534

162

1,613

Total in 
acre-feet.

21,160

18,877

8,747

16,294

14,327

17,938

77,536

31,121

312,541

108,952

16,048

14,265

31,775

9,961

95, 980

ARKANSAS RIVER NEAR ARKANSAS CITY, KANS.

This station was established September 23, 1902, by W. G. Russell. 
It is located on the Chestnut avenue highway bridge, one-half mile 
west of Arkansas City, Kans. The gage is a painted staff graduated 
to feet and tenths, spiked to the west side of the south pile of the 
second bent on Chestnut avenue. The bench mark is the top of the 
cap on the pile which carries the gage. Its elevation is 17.2 feet above 
the zero of the gage. The initial point for soundings is on the left 
bank. The channel is straight for about 200 feet both above and 
below the station and has a width of 550 feet, broken by 36 pile piers. 
Both banks are low and liable to overflow. The bed of the river is 
sandy and shifting. The current is moderately rapid. The observer 
is D. T. Burton, who reads the gage daily.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.
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Discharge measurements of Arkansas River near Arkansas City, Kans., in 1903.

Date.

March 25..... ..............

May 27_. __,.__-.-__._-.____

June 17 ........ ..... .....

June 18 ................

June 19 ....................

June 20 ....................

Hydrographer.

W. G. Russell-.....-   _ --._

.....do ......................

.....do ......................

.....do ......._..............

.-..do .........._...........

- . _ _ do.-..--.---------.

.....do ......................

E. C. Murphy ____.... .......

Gage 
height.

Feet. 

4.70

e.eo
8.35

7.80

7.20

7.00

4.60

3.45

Discharge.

Second-feet.

842

3,601

7. 396

6,410

4,738

4, 333

928
150

Mean daily gage height, in feet, of Arkansas River near Arkansas City, Kans.,
for 1903.

Day.

1.. ...................... -
2...   ....... ...... ......
3.----.  ................
i.. .......................

6--..  ...... .... ....

8   -    -_         _ 
9....... .............. ....

W.. ....................... 
11-..--------...-......---.
18 
13----.-----.--...-..----..
14.- .......................
15-.... ..-   -... ...... ....
16.....   .    -.......   .
17                   
IS--....----...---.....-... 
19                 
30-.---..----..------..-...
^\... ................... .... 
22...... ...................
23.- .......................
24--..-.----.-....-. ..--
°5

26........   . .... ......
27
28........  ..............
29............ ............
30...... . ..................
31..-.  ..................

Jan.

2.85
3.30
3.60
3.50
3.60
3.80
3.80
3.90 
4.10
4.00 
3.70
3.60 
3.40
3.20
3.10
3.00
3.00
3.30 
3.30
3.40
3.60 
3. TO
2.80
2.70
3.80
3.60 
3.40
3.50
3.60
3.70
3.80

Feb.

3.90
3.80
3.80
3.70
3.00
3.10
3.00
3.80 
3.70
3.50 
3.70
3.90 
3.80
3.80
3.80
4.00
3.80
3.80 
3.70
3.80
3.60 
3.70
3.80
3.90
4.00
4.60 
4.80
4.90

Mar.

4.70
4.60
4.40
4.30
4.30
4.60
4.50
4.60 
4.70
4.90 
4.90
4.90 
4.80
4.80
4.90
5.00
5.40
5.30 
5.10
5.20
5.60 
5.40
5.10
5.00
4.70
4.60 
4.50
4.50
4 80
4.40
4.30

Apr.

4.20
4.20
4.30
4.40
4.70
4.60
4.60
4.50 
4.40
4.40 
4.30
4.30 
4.20
4.10
4.10
4.00
4:00
4.10 
4.30
4.20
4.30 
4 30
4 20
4.10
4.00
4.00 
3.80
3.80
4 00
4.10

May.

4.20
4.30
4.40
4.50
4.50
4.60
4.50
4.40 
4.30
4.40 
5.10
5.60 
5.50
5.45
5.30
5.00
5.20
5.60 
5.80
6.10
7.40 
8.80
8.40
9.10
9.10
9.00 
6.60
6.50
6.60
7.10
9.60

June.

9.40
10.60
11.00
10. 10
9.00
7.20
7.00
6.20 
6.00
5.80 
5.60
5.30 
5.20
5.30
6.50
9.00
8.40
7.80 
7.20
7.00
6.80 
7.00
8.00
7.80
7.40
7.20 
7.00
6.80
6.60
6.50

July-

6.20
6.10
6.10
6.00
6.00
5.80
5.70
5.60 
5.40
5.00 
5.00
5.00 
5.10
5.00
5.00
4.80
4.60
4.40 
4.30
4.30
4.20 
4.20
4.10
4 00
4.00
4.00 
3.90
3.90
3.80
3.80
3.90

Aug.

3.80
3.80
3.90
4.20
4.80
4.80
5.00
5.10 
5.00
5.10 
5.20
5.30 
5.20
5.30
5.30
5.00
4.60
4.70 
5.10
5.00
4.60 
4.40
4 30
4.30
4.40
4.50 
4.50
4.40
4 30
3.90
3.80

Sept.

3.80
3.80
3.70
3.60
3.60
3.70
3.70
3.70 
4.00
4.60 
5.10
4.70 
3.60
3.70
3.70
3.60
3.60
3.50 
3.50
3.60
3.60 
3.50
3.40
3.40
3.40
3.30 
3.30
3 40
3.40
3.30

Oct.

3.30
3.40
3.50
3.60
3.50
3.60
3.70
3.60 
3.50
3.40 
3.50
3.50 
3.60
3.70
3.90
4.40
4.60
4.50 
4.40
3.80
3.70 
3.70
3.60
3.50
3.50
3.60 
3.60
3.40
3.50
3.60
3.70

Nov.

4.30
6.80
7.10
6.30
6.80
6.10
5.20
5.20 
5.00
4.90 
4.80
4.60 
4.50
4.40
4.50
4.60
4.50
4.40 
4.40
4.30
4.10 
4.30
4.10
4.10
4.20
4.20 
4.30
4 30
4 20
4 20

Dec.

4.10
4.00
4.00
3.90
3.80
3.90
3.90
4.10 
4.10
4.20 
4.10
4.00 
4.00
4.10
4.10
4.00
4.00
4.00 
3.90
4.00
4.00 
4.10
4.00
4.00
3.90
3.80 
3.80
3.90
3.90
3.80
3.80
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Rating table for Arkansas River near Arkansas City, Kans.,from September S3,
1902, to December 31, 1903.

Gage 
height.

Feet.

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3 f** 
. t

3.8

3.9

Discharge.

Second-feet.

30

37

45

59

70

87

105

125

145

170

195

230

265

320

Gage 
height.

Feet.

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

5.1

5.2

5.3

Discharge.

Second-feet.

375

445

515

595

675

765

855

950

1,045

1,145

1,245

1,350

1,455

1,570

Gage 
height.

Feet.

5.4

5.5

5.6

5. 7

5.8

5.9

6.0

6.2

6.4

6.6

6.8

7.0

7.2

7.4

Discharge.

Second-feet.

1,685

1,810

1,935

2,070

2,205

2,355

2,505

2,835

3,185

3,555

3,945

4,355

4,775

5,215

Gage 
height.

Feet.

7,6

7.8

8.0

8.2

8.4

8.6

8.8

9.0

9.2

9.4

9.6

10.0

11.0

Discharge.

Second-feet.

5,675

6, 155

6,655

7, 175

7,715

8,275

8,855

9,455

10,055

10, 655

11,255

12, 455

15,455

Tangent above 9 feet gage height. Differences above this point, 300 per tenth.

Estimated monthly discharge of Arkansas River near Arkansas City, Kans.,for
1902 and 1903.

Month.

1902. 

September 23 to 30 .........._...._...

October ..............................

December _.---..-_.__-........_..____

1903.

February .....,..........._.._.......

March ................ . . . . .... ...

April . _ . ... ........ .......... .

May .--.---. ..... --....---.........

June ............ ....... ---. .....

July .................................

August _.. .......... ...... ..

September ........ . . ....

October ................ ...

November -.-_.........

December . . . . . .....................

Discharge in second-feet.

Maximum.

950 

810 

675 

265

445 

1,145 

1,935 

950 

11,255 

15,455 

2,835 

1,570 

1,350 

855 

4,565 

515

Minimum.

375

70 

125 

33

37 

70 

515 

265 

515 

1,455 

265 

265 

125 

125 

445 

265

Mean.

523

477 

209 

142

195 

327 

1.056 

536 

3,286 

5,598 

1,178 

922 

280 

264 

1,227 

365

Total in 
acre-feet.

8,299 

29, 330 

12, 436 

8,731

11,990 

18,161 

64, 931 

31,894 

202, 048 

333, 104 

72, 432 

56, 692 

16, 661 

16,233 

73, 012 

22, 443



266 STREAM MEASUREMENTS IN 1903, PART III. [NO. 99.

ARKANSAS RIVER AT HUTCHINSON, KANS.

This station was established May 13, 1895, and is located at the 
wagon bridge at the south end of Main street. The gage consists of 
an oak timber spiked to a pile a few feet above the bridge. Bench 
mark No. 1 is the upper crosspiece of the pier guard. Its elevation 
is 8.35 feet above the zero of the gage. Bench mark No. 2 is the top 
of the iron doorsill of the first brick building next to the river. Its 
elevation is 8.12 feet above gage datum. The channel is straight for 
some distance above and below the bridge and has a width of 1,020 
feet, broken by 11 steel piers. The bed is sandy and very shifting, 
necessitating frequent discharge measurements and soundings. At 
low water the stream subdivides into a number of small channels. 
Measurements of discharge are made from the bridge at high water, 
and at low water they can be made by wading.

The observer is Daniel Lauer.
The observations at this station during 1903 have been made under 

the direction of W. G. Russell, district hydrographer.

Discharge 'measurements of Arkansas River at Hutehinson, Kans., in 1903.

Date.

March 24_ ........ .... ...

June 16 . ... . .. .----._-. -

September 8 . . . .......

October 1 .... . . . . ........

Hydrographer.

W.G.Russell ...............
.....do ......................
... ..do --------- ------ .....
E. C. Murnhv----- ----------

Gage 
height.

Feet. 
1.85

4.50

1.05

.84

Discharge.

Second-feet. 
452

6,688

138

78

Mean daily gage height, in feet, of Arkansas River at Hutehinson, Kans., for 1903.

Day.

I..... ....................
2    .-         __.
8.........................
4..... ....................5'

6..-............'.......... 
1. ........................ 
8. ........................
9.........................
10..................  ....
11............   .... ......
12      ... .......    
13................ ......
14.........................
15.--..-...   ..... ......
16_     _     ._   ......
17..... ........ ............
18.........................
19.........................
20........................
21---.......... ............
32.......-.   ............

Jan.

1.40
1.40
1.40
1.40
1.40
1.30 
1.30 
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.40
1.40
1.40
1.40
1.40
1.40
1.35

Feb.

1.60
1.65
1.6J
1.55
1.50
1.40 
1.40 
1.40
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.45
1.45

Mar.

1.50
1.50
1.55
i.ro
1.70
1.80 
1.90 
2.00
2.00
2.05
3.05
2.10
2.10
2.50
2.30
2.25
2.20
2.25
2.20
2.10
2.00
1.95

Apr.

1.55
1.50
1.60
1.55
1.50
1.45 
1.45 
1.40
1.40
1.40
1.45
1.45
1.40
1.40
1.40
1.40
1.40
1.40
1.35
1.35
1.30
1.30

May.

1.55
1.50
1.50
1.60
1.70
1.80 
1.90 
2.00
2.10
2.05
2.30
2.35
2.30
2.10
2 20
2.30
2.30
2.30
2.30
2.10
1.95
1.95

June.

2.70
2.55
2.50
2.40
2.30
2.25 
2.20 
2.05
1.95
1.95
1.90
1.80
1.80
4.95
5.00
4.50
4.10
3.90
3.75
3.60
4.50
4.30

July.

3.00
2.80
2.70
2.60
2.50
2.45
2.40 
2.40
2.30
2.20
2.10
2.00
1.90
1.80
1.75
1.75
1.70
1.65
1.55
1.55
1.50
1.50

Aug.

1.75
1.85
1.95
2.10
2.25
2.40 
2.60 
2.70
2.75
2.65
2.55
2.15
2.00
1.80
1.65
1.70
1.75
1.80
1.75
1.70
1.70
1.70

Sept.

1.25
1.20
1.15
1.10
1.10
1.10 
1.10 
1.05
1.05
1.05
1.05
1.10
1.10
1.00
.95
.95

1.00
1.00
1.00
1.00
1.00
1.00

Oct.

0.90
.90
.90
.90
.85
.85
.as
.85
.85
.85
.80

1.00
1.10
1.15
1.10
1.10
1.05
1.05
1.00
1.00
1.00
1.00

Nov.

1.00
1.10
1.15
1 20
1.20
1.30 
1.35 
1.30
1.30
1.25
1.25
1.20
1.20
1.20
1.20
1.20
1.25
1.20
1.20
1.20
1.20
1.20

Dec.

1.20
1.25
1.25
1.20
1.20
1.20 
1.20 
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.25
1.25
1.30
1.30
1.25
1.20
1.15
1.15
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Mean daily gage height, in feet, of Arkansas River, etc. Continued.

Day.

33
24.........................
25...... ...................
26............. ............
27
28.........................
29
30..... ....................
31.   . ....................

Jan.

1.35
1.30
1.30
1 30

1.30
1.35
1.40
1.50
1.50

Feb.

1.45
1.45
1.45
1 45

1.45
1.45

Mar.

1.90
1.90
1.85
1.85
1.80
1.80
1.75
1.70
1.70

Apr.

1.30
1.45
1.40
i o&

1.30
1.30
1.50
1 60

May.

1.90
1.80
1.70
1 90
2 20
2.50
2.90
3.00
2.90

June.

4.05
4.00
4.00
Q on

3.80
3.75
3.40
3.15

July.

1.45
1.45
1.40
1.40
1.35
1.30
1.30
1.25
1.20

Aug.

1.70
1.60
1.50
1.50
1.45
1.40
1.30
1.30
1.30

Sept.

1.00
1.00
.95
.95
.95
.95
.95
.90

Oct.

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Nov.

1.20
1.20
1.20
1.20
1.20
1.20
1.30
1.20

Dec.

1.10
1.10
1.00
1.00
1.00
1.00
1.00
.95
.95

Rating table for Arkansas River at Hutchinson, Kans., from January 1 to Decem­ 
ber 31, 1903.

Gage 
height.

Feet.

0.8

.9

1.0

1.1

1.2

1.3

1.4

1.5

Discharge.

Second-feet.

57

75

100

130

160

190

220

260

Gage 
height.

Feet.

1.6

1. 7

1.8

1.9

2.0

2.1

2.2

2.3

Discharge.

Second-feet.

300

350

410

480

560

650

750

860

Gage 
height.

Feet.

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

Discharge.

Second-feet.

980

1,110

I r 260

1,430

1,620

1,830

2,060

2,300

Gage 
height.

Feet.

3.2

3.3

3.4

3.5

3.6

Discharge.

Second-feet.

2,550

2,810

3,070

3,330

3,590

Tangent above 3.30 feet gage height. Differences above this point, 260 per tenth.

Estimated monthly discharge of Arkansas River at Hutchinson, Kans., in 1903. 
[Drainage area, 34,000 square miles.]

Month.

January _.._____
February .._--___ .
March _ _ _ _ _ ______
April -__--..__...__
May -_-.__. _ _
June _-.-__-.- . . . _ _
July ...............
August ...... .....
September .....__..
October . . .--.__- .
November . ___ ...

The year

Discharge in second-feet.

Maximum.

260 

325 

1,110 

300 

2,060 

7,230 

2,060 

1,525 

175 

145 

205 

190

7,230

Minimum.

190 

220 

260 

190 

260 

410 

160 

190 

75 

65 

100 

87

65

Mean.

208 

247 

535 

230 

730 

3,016 

598 

556 

110 

94 

162 

147

553

Total in 
acre-feet.

12, 789 

13,718 

32, 896 

13,686 

44, 886 

179, 464 

36, 770 

34, 187 

6, 545 

5,780 

9,640 

9, 039

399, 400

Run-off.

Second-feet 
per square 

mile.

0. 0061 

.0078 

.0160 

.0068 

.0220 

.0890 

.0180 

.0160 

.0032 

.0028 

.0048 

.0043

.0164

Depth in 
inches.

0. 0070 

.0076 

.0180 

.0076 

.0250 

.0990 

.0210 

. 0180 

.0036 

.0032 

.0054 

.0050

.2204
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ARKANSAS RIVER AT DODGE, KANS.

This station was established November 28, 1902, by W. G. Russell, 
and is located one-fourth mile south of Dodge, on the highway bridge. 
The gage is a plain staff graduated to feet and tenths and uailed to 
the upstream pile of the twelfth bent at the north end of the bridge. 
The initial point for soundings is on the left bank. The channel both 
above and below the station is straight for about 100 feet; both banks 
are low and liable to overflow; the bed of the stream is sandy and 
shifting. The observer is Alexander Alter, who reads the gage once 
each day. No bench marks have been established.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.

Discharge measurements of Arkansas River at Dodge, Kans. , in 1903.

Date.

March 16 ..................
June 15 --___. . . ...

Hydrographer.

W. G. Russell.-.-....------.

.....do ........__.._...... 

...-.do ......................

Gage 
height.

Feet. 

2.90

4.20

1.15

Discharge.

Second-feet.

630

5,409

9

Mean daily gage height, in feet, of Arkansas River at Dodge, Kans., for 1903.

Day.

1.  ,........  ....... ..
2... .................. ....
3...... .............. .....
4.........................
5._. ..__.___.___._.-.._.__
6.........................

8,--. --.......--......-.__ 
9... .....................
10.........................
11.........................
12........................
13.........................
14...... ......... ...... .
15.........................
16.........................
17.. .......................
18..... ...... . ......
19.   .....................
20.-... ................... .
21........  ........ ---  
23.... .....................
23............ .............
24............ .............

Jan.

1.45
1.22
1.55
1.55
1.82
T.82 
1.65
3.00 
2.00
2.00
2.00
2.00
2.00 
g.OO
2.00
1.65
1.55
1.75
1.65
1.65
1.65
1.75
1.55
1.75

Feb.

2.00
1.65
1.35
1.00
1.00
1.12 
1.25
1.25 
1.35
1.55
1.45
1 45
1.00 
1.00
1.00
1.00
1.00
1 00
1 00
1.12
1.12
1.12
1.12
1.12

Mar.

1.55
1.55
1.55
1.55
1.55
1.65
1.75
1.75 
1.75
2.00
2.00
2.00
1.75 
1 82
2.00
2.00
2.00
2.12
2 25
2 12
2.00
1.65
1 dd

1.55

Apr.

1.25
1.25
1.15
1.15
1.15
1.15 
1.00
.55
.85
.55
.45
.45
.45
.45
.55
.55
.45
.45
45

.35

.45

.35

.35

.35

May.

1.12
1.35
1.45
1.35
1.25
1.15 
1.00
1.35
1 25
1.45
1.45
1.55
1.55 
1 d5
1.45
1.45
1 00
1 00
.85
.55
.55
45

' 4d

.45

June.

0.45
.55
.55
.45
.45
.35 
.35
.35 
.45

1.90
2.50
5.05
5.00 
3.55
3.85
3.00
jj 82
3.12
3.22
3.25
3.55
3.55
3.00
2.55

July.

1.55
1.35
1.25
1.45
1.55
1.35
1.55
1.35 
1.35
1.45
1.55
1.45
1.35 
1.25
1.15
1.15
1 00
1 00
.85

1.00
1.00
.85
.65
.45

Aug.

1.25
1.25
1.20
1.15
1.15
1.30 
1.45
1.35 
1.25
1.15
1.15
1.15
1.25 
1.35
1 27
1.27
1.35
1 df>

1 KC

1 df>

1 id

1.35
1.30
1.15

Sept.

CO
<«)
(«)
(a)

W
(a) 

00
(«) 

00

00

CO

00
CO 
00
00
CO
CO
00
00
00
00
00
CO
(a)

Oct.

00
00
CO
(a)
CM
00
fa)

(a)

00
(«)

00
CO 
00
00
co
CO
CO
CO
CO
00 oo
CO
fa)

Nov.

0.20
.25
.40
.40
.40
.40 
.40
.40 
.40
.40
.40
.40
.40 
.40
.70

1.00
1 00
1 00
1 00
1 00
1 00
1 00
1.00
1.00

Dec.

1.00
1.00
1.00
1.00
1.00
1.00 
1.00
1.05 
1.10
1.10
1.10
1.00
1.00 
1.00
1.00
1.00
1 00
1.10
1.10
1.10
1.10
1.10
1 20
1.20

a Water not running.
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Mean daily gage height, in feet, of Arkansas River, etc. Continued.

Day.

25
26.  -    ..     -     
27
28..... -   -._, ..   ... _
29... ...... ............ ....
30...... ............... .... 
31.... .....................

Jan.

1.75 
1.55 
2.00 
2.00 
2.00
2.00 
2.00

Feb.

1.35 
1.45 
1.45 
1.55

......

Mar.

1.55 
1.55 
1.25 
1.35 
1.35 
1.35 
1.35

Apr.

0.35 
.35 
.35 
.25 
.25 
.35

May.

  045 
.45
.a5
.35 
.45 
.45 
.55.

June.

3.00 
2.75 
2.55 
2.00 
2.00 
1.55

July.

0.55 
1.45 
1.30 
1.25 
1.25 
1.25 
1.35

Aug.

1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15

Sept.

(«) 
(") 
(«) 
(«)
(«) 
(a)

Oct.

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(")

Nov.

1.00 
1.00 
1.10 
1.10 
1.00 
1.00

Dec.

1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.20

a Water not running. 
* 

ARKANSAS RIVER NEAR SYRACUSE, KANS.

This station, established August 21, 1902, by W. G. Russell, is 
located on the highway bridge 1 mile south of Syracuse, Kans. The 
gage is a plain staff graduated to feet and tenths, fastened to the east 
pile of the bent 283 feet south of the north end of the bridge. The 
initial point for soundings is on the left bank. The channel above 
and below the station is straight and the water is sluggish. The right 
bank is low and liable to overflow; the left bank is high, and the bed 
of the stream is sandy and shifting. The bench mark is on the top 
of the east end of the first sill at the north end of the bridge. Its ele­ 
vation is 13.45 feet above the zero of the gage. The gage is read daily 
by Clyde S. Welborn.

The observations at this station during 1903 have been made under 
the direction of W. G. Russell, district hydrographer.

Discharge measurements of Arkansas River near Syracuse, Kans., in 1903.

Date.

March 16-.,. ----..____...__
June 10 ....................
June 11 _--.--.-.....--.....
June 12 .... .......... ...
June 13 -------_----.-._-__-
August 10... . ... . .....

Hydrographer.

W. G. Russell----....-.-.-.,

.....do ......................

...-.do ......................
_--._do ......................
..-..do ---..... ..............
.....do ......................
..-..do ._........._....._....

Gage 
height.

Feet. 
2 20

4.45
6.40
7.10
5.50
2.10
3.65

Discharge.

Second-feet. 

181

3,833
15, 368

32, 695

8,773
38

1, 034
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Mean daily gage height, in feet, of Arkansas River near Syracuse, Kans., for 1903.

Day.

1.. ................... ....
2.... .....................
3............   ..........
4. ........................
5.--..   .   ---.-. .. .-.
6..... .............. ......
r..~   -   -.-. .   - 
8..... ....................
9.........................

10.---_.-.. ................
11..... .................... 
13.........................
13._.. .............. ......
14..... ....................
IS..-.. ..................
16......-.....  ..........

IS........................
19.-.. ....... ..............
30
31..... ....................
33
33
24.........................
25_--.-. ..................
36..... ....................
37
38
39.........................
30..... ................ ....
31.........................

Jan.

3.00
3.00
2.00
2.00
2.00
2.00
2 on

2.10
2.10
2.10
3. CO 
3.00
2 20
3.10
3.10
3.00
2.10
3.20
3.20
2.10
2.10
3.20
3 35
2.20
2.40
3.60
3.60
2.40
2.30 
2.00
2.30

Feb.

2.30
3.30
2.40
2.30
2.10
2.10
2.10
2 20
2.10
2.15
2.10 
2.10
2.45
2.30
2 30
2 30
2 20
2 25
2.30
3.40
2.40
3 40
t> 5o
2 50
3.80
3.00
3.70
3 40
......

......

Mar.

3.40
3.40
3.50
3.50
3.50
3.60
3.60
3.50
3.40
3.00
2.70 
2.70
i> fin

3.60
2.40
2 20
3 20
3.15
2.00
2.00
2.00
3 00

3.00
1 90
1.90
2.00
O QO

i on

1.90 
1 80

1.80

Apr.

1.80

1.75
1.70
1'.70
i.ro
1.70
1.70
1 60
1 60
1.60 
1 60
1.55
1 60
1.60
1 60
1.60
1.60
1 V\

1.60
1.60
1 60

1.60
1.60
1 60

1.60
1 60

1.70
1.80 
1.80

May.

1.70
1.70
1.70
1.60
1.60
1.60
1 80
1.80
1.70
2.15
2.30 
3.00
2.00
1.90
1.80
1.70
1.70
1.70
1.70
1.70
1.70
1 60
1 60
1 60
1 60
2.10
2.80
2.40
2.60 
2.30
2.00

June.

1.90
1.70
1.60
1.60
1.60
1.60
3.20
4 30
4.60
4.50
7.50 
6.80
5.40
5.00
4.50
5.40
5.50
5.50
5.00
5.00
4.80
4.80
4.50
4.50
4 30

4.20
4 00

3.80
3.70 
3.70

July.

3.60
3.50
3.50
3.50
3.00
2.90
2.80
2.70
2.70
2.70
3.50 
3.10
3.10
3.10
2.70
2.70
3 50
" "U1

2.50
3.00
3.00

on

fifi

60
Efi

KA

40
.30 
9n

.10

Aug.

3.10
2.10
2.10
2.10
2.10
2.00
2.00
2.00
2.10

*2.80
3.40 
3.00
3.10
2 80
3.30
3.00
3.60
2.50
3.40
2.30
2.30
2 30

2 in
3 1 A

2.10
9 rm
3 00
3 00

2.00

2.00

Sept.

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00 
2.00
2.00
2.00
3.00
2.00
2.00
3.00
3.00
2.00
2.00
3.00
9 on
0 Q()

3 00

2.00
O nn

1 OK

1.90 
1 90

Oct.

1.90
1.90
1.90
1.90
1.90
1.90
i on

1.90
1.90
1.90
1.90 
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
1.90
I nn

i on
1 90
1 9)
1 90
1 90
1 Oft

1.90 
i on

1.90

Nov.

1.90
1.90
1.90
2.00
2.00
1.90
1.90
1.90
1.90
1.90
1.90 
1.90
1.90
1.90
1.90
1 90
2.00
3.00
3.00
2.00
3.00
2 no
2 00

2 no

2.00
2 no

3 no

2.00
2.20 
2.10

Dec.

2.00
2.00
2.00
2.00
2.00
3.00
2.00
3.00
3.00
2.00
2.00 
2.00
2 00
2.00
1 90
1.90
1.90
1.90
1.90
1.90
1.90
i on
1 90
9 fin
2 00

2 no

2 no
9 ftn

2.00 
2.10
2.10

Rating table for Arkansas River near Syracuse, Kans., from January 1 to June '
1903.

Gage 
height.

Feet.

1.6

1.7

1.8

1.9
2.0-

2.1

Discharge.

Second-feet.

20

30
40

60

80
130

Gage 
height.

Feet.

2.2
2.3

2.4

2.5

2.6

2.7

Discharge.

Second-feet.

190

250

330

410

500

590

Gage 
height.

Feet.

2.8

2.9

3.0

3.1

3.2

3.3

Discharge.

Second-feet

680

780

880

980

1,090

1,200

Gage 
height.

Feet.

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

1,315

1,430

1,545

1,660

1,775
1,890
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Rating table for Arkansas River near Syracuse, Kans.,from June S to December
31, 1903.

Gage 
height.

Feet.

1.9

2.0

2 1

2 2

2. 3

2.4

2 5

2.6

2.7

2.8

2.9

Discharge.

Second-feet.

8

20

28

50

80

130

170

230

300

375

455

Gage 
height.

Feet.

3,0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

4.0

Discharge.

Second-feet.

545

645

755

875

1.000

1,140

1,300

1,480

1,680

1,910

2,170

Gage 
, height.

Feet.

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

5.2

Discharge.

Second-feet.

2,460

2,770

3,100

3,450

3,830

4, 245

4,680

5, 140

5,620

6,120

7,190

Gage 
height.

Feet.

5.4

5.6

5.8

6,0

6.2

6.4

6.6

6.8

7.0

7. 2

7.4

Discharge.

Second-feet.

8,350

9,590

10, 910

13, 310

13, 790

15,360

17, 200

19, 300

21,600

24, 100

36, 800

Estimated monthly discharge of Arkansas River near Syracuse, Kans., in 1903. 

[Drainage area, 34,960 square miles.]

Month.

January ...........
Februarv __ . ... .
March .............

July...............

October ....... .
November
December

The year

Discharge in second-feet.

Maximum.

500 

1,660 

1,545 

40 

680 

28, 300 

1,300 

1,000 

20 

8 

50 

28

28, 300

Minimum.

80 

130 

40 

10 

20 

20 

38 

20

8 

8 

8

8

Mean.

169 

365 

600 

245 

100 

4, 893 

418 

178 

19 

8 

16 

17

586

Total in 
acre-feet.

10. 391 

20, 271 

36, 892 

14, 578 

6,149 

391,154 

25, 702 

10, 945 

1,130 

492 

952 

1,045

419, 701

Run-off.

Second-feet 
per square 

mile.

0. 0068 

.0150 

.0340 

.0098 

.0040 

.2000 

.0170 

.0072 

. 00076 

. 00032 

. 00064 

. 00068

. 03385

Depth in 
inches.

0. 0078 

.0160 

.0280 

.0109 

.0046 

.3200 

. 0200 

.0083 

. 00085 

. 00037 

. 00071 

. 00078

.31831
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ARKANSAS RIVER NEAR COOLIDGE, KANS.

This station was established May 5,1903, by A. Jacob. It is located 
at the highway bridge on the road running south from Coolidge, 
Kans., and about 1^ miles east of the Colorado-Kansas boundary. 
The bridge is about 1 mile from the Atchison, Topeka and Santa Fe 
Railway station at Coolidge, Kans. The gage is a 1 by 5 inch pine 
board nailed to the upper pile of the thirteenth bent from the south 
end of the bridge. It is read twice each day by B. N. Johnson. 
Discharge measurements are made from the bridge at high water and 
by wading at low water. The initial point for soundings is the second 
set of piles from the south end of the bridge. The channel is straight 
for 3,000 feet above and 2,000 feet below the station. The velocity is 
well distributed and the current is smooth. The right bank is high 
and covered with grass. The left bank is low, covered with grass, 
and overflows frequently. The channel is broad and shallow, and 
the bed is sandy. After each flood the bed is inclined to become 
quicksand, with considerable change in the cross section. Bench 
mark No. 1 is the top of an iron pipe, 2 inches in diameter and 4 feet 
long, resting on a stone 3^ feet below the surface of the ground. The 
pipe projects about one-half foot above the ground and is painted 
white. It is located 18 feet west and 8 feet south of the second set of 
piles from the south end of the bridge. Its elevation above the zero 
of the gage is 5.55 feet. Bench mark No. 2 is a 60-penny nail driven 
flush in a cross cut on the top of the west end of the fourteenth cap 
from the south end of the bridge. Its elevation is 8.31 feet above the 
zero of the gage. This station was discontinued October 31, 1903, the 
station at Syracuse, Kans., to be continued in its stead.

Mean daily gage height, in feet, of Arkansas River near Coolidge, Kans., for 1903.

Day.

1-. ..................................................
2. ....... ...... ......................................
3....  ---....---   .   --.--...-..--......_..__._.
^...... ..............................................
^.............. ......................................
6....................................................
7.... ................... -.--..-   .................
8...-   .............................................
9.......-.--.-......-.-..-  ........................

10....................................................
M...... ..............................................
12....... ........ .........................
13.... --....-.....--....--...--...........- .
\i.... ................................................
\^.... ................................................
 ^&.. ..................................................
17. ......... ...............................
18.   ...................................... .. ... .

May.

0.65
.55
.45
.85
.90
.70
60

.55

.50

.45

.35

.30

June.

0.60
.60
.50
.50
.45

a. 85
1.35
2.70
2.85
2.65
4.50
4 30
3.35
3.00
2.85
3.30
3.40
3.40

July.

2.25
2 25
2.05
1.85
1.70
1.60
1.55
1.45
1.40
1.30
1 40
1.90
1.85
1.55
1.45
1.40
1.35
1.30

Aug.

1.00
1.05

.95

.90

.80

.65
a. 85

60
1.05
2.80
2.10
1.75
1.75
1.65
1.80
1.55
1.45
1.35

Sept.

0.70
.55
.50
.60
.55
.45
.35
.30
.30
20

.20
20

.20

.15

.10

.10

.10

.15

Oct.

0.35
.50
.30
.30
.45
.45
.45
.50
.55
.60
60

.65

.70

.75

.80

.80

.80

.95
Rain.
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Mean daily gage height, in feet, of Arkansas River, etc. Continued.

Day.

19....................................................
20
21
22
23...... ..............................................
24....................................................
25................-..................  .............
26.... ......................................... .......
27...... ..............................................
28. ...................................................
29...................................................
30.... ...... __........-___....--____ ...._....__....
31...................................................

May.

0.35
.40
.35
.30
25
25
30

a. 50
1.35

al.OO

1.15
.85
.75

June.

3.05
3.10
2.95
2.90
2.90
2.90
3.a5
2.60
2.40
2 20
2.05
1.95

July.

1.25
1.20
i.a5
1.55
1.50
1.50
1.40
1.15
1.05
1.00
1.10
1.05
1.00

Aug.

1.30
1.25
1.20
1.10
1.05
1.00
.90
.90
.75
.70
.70
.80
.75

Sept.

.35

.50

.50

.50

.35

.45

.50

.50

.35

.30

.30

.35

Oct.

1.00
1.00
1.00
1.00
1.00
1.00
1.10
1.10
1.10
1.10
1.10

a 1.25
1.20

a Rain. 

Discharge measurements of Arkansas River near Coolidge, Kans., in 1903.

Date.

May 5 --_.__ . . . . _ ___ .....

May 6. .....____.. ..........

May 18.__.._. ..............
June 2 . ... ..... .....

June 8 _ ... ...... ....

June 9 ..___..._ .........

Jtine 11 ... -______---...._

June 26 --__.__........_.

July 13..........

July 25. ....___....._.___...

July 27.... .-._.._.__.__....
August 11 .. ------_-. .

August 13.... ... . .

Hydrographer.

..... do..... ..................

...-.do....... ................

. ....do. .__._...--.._.--. .__--

....-do.---... .__.-.._----_..

.....do-. .....................

..... do..-.. __..._...____-..__

.....do..... ..................

.--..do.. ---_-..._.__-----_...

... ..do....... .............. ..

..... .do.... .-.__.._.--.._.--__

.....do.. .-_..._.....__.-.__..

..... do...... .---_--.___.--__.

.--..do...-....--....---.-.--.

Gage

Feet.

0.20

.71

.40

.60

.50

2.70

4.40

2.60

1.80

1.35

1.15

2.13

1.78

Discharge.

Second-feet. 

16

10

70
11

32

29

4,486

27, 361

2,670

375

45

971

262

Rating table for Arkansas River near Coolidge, Kans., from May 7 to June 7,
1903.

Gage 
height.

Feet.

0.2

.3

.4

.5

Discharge.

Second-feet.

7
9

13

21

Gage 
height.

Feet.

0.6

. 7

.8

.9

Discharge.

Second-feet.

36

57

83
115

Gage 
height.

Feet.

1.0

1.1

1. 2

1.3

Discharge.

Second-feet.

155

199

245

294

Gage 
height.

Feet.

1.4

Discharge.

Second-feet.

344

IER 99 04
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Bating table for Arkansas River near Coolidge, Kans., from June S to October
31, 1903.

Gage 
height.

Feet.

0.6

. 7

.8

.9

1.0

1.1

1 2

1.3

1.4

1.5

Discharge.

Second-feet.

1

2

3

4

5

7

13

29

55

92
i

Gage 
height.

Feet.

1.6

1.7

1.8

1.9

2.0

2.1

2. 2
O Q*. o

2.4

2 5

Discharge.

Second-feet.

144

220

335

490

680

900

1,170

1,470

1,830

2, 330

Gage 
height.

Feet,
2.6-

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

Discharge.

Second- feet.

3,130

4,310

5, 630

6,970

8,320

9,680

11,040

12,400

13,760

15,120

Gage 
height.

Feet.

3.6

3. 7

3.8

3.9

4.0

4.1

4.2

4.3

4.4

4.5

Discharge.

Second-feet.

16, 480

' 17, 840

19, 200

20, 560

21,920

23, 280

24, 640

26, 000

27, 360

28, 720

Estimated monthly discharge of Arkansas River near Coolidge, Kans., for 1903. 

[Drainage area, 34,600 square miles.]

Month.

May a ...... --------

July _.__.____._____

Discharge in second-feet.

Maximum.

319

28, 720 

1,320 

1,470 

2

21

Minimum.

8 

17 

5 

1 

0 

0

Mean.

57 

6,608 

211 

122 

Trace. 

4

Total in 
acre-feet.

2,826 

393,203 

12, 974 

7,501

246

416, 750

Run-off.

Second-feet 
per square 

mile.

0.0023 

.2700 

.0086 

.0050

. 00016

Depth in 
inches.

0. 0022 

.3000 

.0099 

. 0058

. 00018

a May 7 to 31, inclusive. 

ARKANSAS RIVER NEAR GRANADA, COLO.

This station was established July 24, 1903, by A. Jacob. It is 
located at the highway bridge 2^ miles north of Granada, Colo., 
three-fourths of a mile below the head gate of Buffalo canal and 1 
mile above the mouth of Buffalo Creek. The gage is painted in black 
on the lower cylinder of the third pier of the bridge from the left 
bank. The observer is Ben Riley, the gateinan at the canal. Dis­ 
charge measurements are made at high water from the wagon bridge 
and at low water by wading. The initial point for soundings is the 
left bridge abutment. The channel is straight for 2,000 feet above
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and below the station. The velocity is fairly uniform. The right 
bank is low, covered with grass, and liable to overflow. The left 
bank is low and marshy and overflows at nearly all floods. The bed 
of the stream is sandy, free from vegetation, and shifting. At low 
water there is one channel, at medium 'stages two channels, and at 
high water one channel. As the gage is painted on the bridge pier, 
no bench mark has been established.

Discharge measurements of Arkansas River near Granada, Colo., in 1903.

Date.

August 10 « ...._-.........

August 20... . ....

Hydrographer.

...-.do _........._.._._.._....

... -do _..........._.........

Gage 
height.

Feet. 

2.18

1.30

.90

Discharge.

Second-feet. 

899

81
65

a For measurements prior to August 10 see list of miscellaneous measurements on page 306. 
& Estimated.

Mean daily gage height, in feet, of Arkansas River near Granada, Colo., for 1903.

Day.

I.  .......
 >

3.. .......... .
4.   .....   .
5_-___.-._   
6.        
7 ............
8-  ..... .
9.         

10_. ...........
11.   .      

Aug.

0.70
.70
.70
.70
.70
.70 
.80
.80

1.80 
2.20
1 80

Sept.

0.50
.60
.60
.60
.60
.60 
.60
.60
.60 
.55
.50

Oct.

0.50
.50
.50
.50

*ai

.50 

.50

.50

.50 

.50

.50

Day.

12.......  
13............
14.... ...., 
15............
16............
17---.--...... 
18     .....
19............
SO.... ........ 
21.    ......
22............

Aug.

2.00
1 50
1.45
1.35
1.20
1.20 
1.20
1.00
.90 
.90
80

Sept.

0.50
.50
.50
.50
.50
.50 
.50
.50
.50 
.50
V\

Oct.

0.50
.50
.50
.50
.50
.50 
.50
.50
.50 
.50
50

Day.

23.. ...... ....
24   ... 
25.. ..........
26.. .. ........
27
28.. ...... ....
29...... ......
30............
31...-....   .

Aug.

0.80
.70
.70
.70
.70
.80 
.70
.70
.70

Sept.

0.50
.50
.50
.50
.50
.50 
.50
.50

Oct.

0.50
.eo
.50
.50
.50
.50 
.50
.50
.60

Rating table for Arkansas River near Granada, Colo., from August 1 to October
31, 1903.

Gage 
height.

Feet.

0.5

.6

. 7

.8

.9

Discharge.

Second-feet.

1

2

3

5

7

Gage 
height.

Feet.

1.0

1.1

1.2

1.3

1.4

Discharge.

Second-feet.

U

28

50

83

133

Gage 
height.

Feet.

1.5

1.6

1.7

1.8

1.9

Discharge.

Second-feet.

195

267

352

448

548

Gage 
height.

Feet.

2.0

2.1

3.2

Discharge.

Second-feet.

662
792

950
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Estimated monthly discharge of Arkansas River near Granada, Colo., for 1903. 

[Drainage area, 23,478 square miles.]

Month.

Discharge in second-feet.

Maximum.

950 

2 

2

Minimum.

3 

1 

1

Mean.

107.0 

1.3 

1.0

Total in 
acre-feet.

6,579 

61

Run-off.

Second-feet 
per square 

mile.

0. 0046 

. 00006 

. 00004

Depth in 
inches.

0. 0053 

. 00007 

. 00005

« Records from April 23 to August 1 thrown out as unreliable. 

ARKANSAS RIVER NEAR PROWERS, COLO.

This station was established May 22, 1903, by A. Jacob. It is 
located 1 mile east of Martin, Colo., and about 5 miles upstream from 
Prowers, Colo. The station is 100 yards north of the Atchison, 
Topeka and Santa Fe Railway, and just below the mouth of Mud 
Creek. The gage is a hard pine board nailed to the first abutment 
pile above the dam at the right bank. It is read twice each day by 
William Hustan, the gate keeper. At low water discharge measure­ 
ments are made by wading. At high water measurements are made 
either from the Prowers bridge, 5^ miles downstream, or from the 
Caddoa bridge, 6 miles upstream. At the Prowers bridge the initial 
point for soundings is the left pier. At the Caddoa bridge the initial 
point for soundings is the south pier. The channel is straight for 500 
feet above and 300 feet below the station. At the dam the right 
bank is high, wooded, and not liable to overflow. The left bank is 
high, sodded, and liable to overflow at high water. The cross sec­ 
tion of the stream at the gage is the crest of the dam.

The bench mark is a nail in the oak pile to which the gage is 
attached. It is at the same elevation as the 6-foot mark on the gage.

The Keesee ditch and the Colorado and Kansas canal are taken out 
just above the dam. Their discharge must be added to that at the 
dam to obtain the total for the river at this point.

The cap which forms the crest of the dams was washed away by 
floods in June and August, 1903. Two rating tables are necessary on 
this account one for the periods while the cap was in place and one 
for the periods when it was washed away.
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Discharge measurements of Arkansas River near Prowers, Colo., in 1903.

Date.

June 30 _._.._______-_____-_
July 10.....................
July 15....... ..............
July 23............... ..._..
July 30.. ...................
August 'i ...................
August 9 . _ . --.....--..-..-
August 15 -_.--..- ---.._
August 19 .____. _ . ........

Hy drographer .

.....do ......................
-....do ......................

. _do
.....do ......................
.....do _.................._..
.....do ........ ..--....-.-..
..-.-do ......................
.-..-do ...._.................

Gage 
height.

Feet. 

0.80

.20

.55

.40

.24

.23
1.40
.10
.35

Discharge.

Second-feet.

1,819
140
494
248
106
70

3,988
111
333

Mean daily gage height, in feet, of Arkansas River near Prowers, Colo., for 1903.

Day.

1 .................
2
3..-.....   ......
4_. ...............
5..... ........... 
6-... .............
7.. ............ ...
8.................
9. ................

10. ................
11.................
12................
13.... .............
14. ............... .
16....   .......
16....----.........

June.

(«)
(.«)
(«)
(«)
0.15 
2.10
3.10
1.30
1.35
1.65
2.60
4.80
2.60
1 25
1.50
1.45

July.

0.90
.70
.50
.45
.35 
.30
25

.20

.20

.10

.10

.05

.20

.40

.50

.50

Aug.

0.30
.25
.10
00

.00 

.00
20
40

1.10
.60
65

.48
30
flO
10
10

Nov. Dec.

0.10
.10
.10
.10
.10 
20

.30

.20

.10

.10

.10

.10

.10

.20

.30

Day.

17... .......... ....
18..... ............
19.................
20......... .......
21. ................
22
23
24
25
86-    .      
27..    ........ ..
28....-....   .....
29
30....... ..........
31........... ......

June.

2.65
1.90
1.70
2.55
1.85 
i on
1.10

on
.85
.75
60

.80

.80

.80

July.

0.40
.30
.30
.90
.55 
.40
.35
.30
.30
.40
.40
.30
.20
.20
.20

Aug.

0.10
.43
.35
.41
.40 
.29
22

.10

.10

.13
(«)
(«)
(«)
(«)

Nov.

(«)
(«)
(«)

0.10
.10 
.10
.10
.10
20

.20

.20

.20

.20

.20

Dec.

......

 

« No water going over dam.
NOTE. During September and October and the fore part of November there may have been 

a small amount of water passing over the dam, but there is no record of such flow. If there was 
any it was very slight.
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Bating table for Arkansas River near Prowers, Colo., from June 5 to July 12 and 
from August 9 to August 36, 1903.

Gage 
height.

Feet.

0.0

.1

2

.3

.4

.5

.6

.7

.8

.9

Discharge.

Second-feet.

65

95

145

260

425

655

990

1,380

1,770

2,160

Gage 
height.

Feet.

1.0

1.1

1.2

1.8

1.4

1.5

1.6

1. 7
1.8
1.9

Discharge.

Second-feet.

2,550

2,940

3,330

3,720

4,110

4,500

4,890

5,280

5,670

6,060

Gage 
height.

Feet.

2.0

2.1

2. 2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Discharge.

Second-feet.

6,450

6,840

7,230

7,620

8,010

8,400

8,790

9,180

9,570

9,960

Gage 
height.

Feet.

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

4.6

4.8

Discharge.

Second-feet.

10,350

11,130

11,910

12, 690

13, 470

14, 250

15, 030

15,810

16, 590

17,370

Bating table for Arkansas River near Proivers, Colo., from July 13 to August 8 
and from November 20 to December 31, 1903.

Gage 
height.

Feet.

0.0

.1

.2

Discharge.

Second-feet.

5

25

65

Gage 
height.

Feet.

0.3

.4

.5

Discharge.

Second-feet.

140

250

435

Gage 
height.

Feet.

0.6

.7

.8

Discharge.

Second-feet.

690

1,005

1,380

Gage 
height.

Feet.

0.9

Discharge.

Second-feet.

1,780

Estimated monthly discharge of Arkansas River at Colorado and Kansas dam, 
near Prowers, Colo., for 1903. 
[Drainage area, 19,125 square miles.}

Month.

June (26 days) ..__

July ..........__...

August .-----.--._.

September _.......
October .......... .
November .........
December 1-15 ....

Discharge in second-feet.

Maximum/'

17, 446 

2,202 

3,003 

29.5 

23 

86.2 

148

Minimum.a

181.5 

90.5 

32 

26 

23 

46.2 

30.5

Mean.«

4,296 

443 

346 

26 

23 

40 

60
5!

Total in 
acre-feet."

255, 630

27, 239 

21,275 

1,547 

1,414 

2,380 

1,785

311,270

Run-off.

Second-feet 
per square 

mile.

0. 2246 

.0232 

.0181 

.0014 

.0012 

.0021 

.0031

Depth in 
inches.

0.255 

.027 

.021 

.001 

.001 

.002 

.003

« Maximum and minimum include water in Keesee ditch and Colorado and Kansas canal. 
NOTE. From August 27 to November 19 there are no definite records for the river, but accord­ 

ing to information from the State engineer's office there was little or no flow over the dam dur­ 
ing September, and during October and November some water passed over the dam, but how 
much is not known.
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Discharge measurements of Colorado and Kansas canal near Prmvers, Colo.,
in 1903.

Day.

April23_____ ........... .

May 1 ________ ------ .
May 9. ....... ......
May 20----_-

Do. .---...__..........
Do....... .......... --.
Do.....................

June 23 -__-_____-___.-__-__
June 30 . _ . _ . . _ _ ___......_
July 10 ____-- ...-.._- -
July 23 _____ ..._..__
July 30 -.---......-- .......

Hydrographer.

.....do .-.._-_--._..-------

.....do-......-....-..-.   .
__.-.do _  __...-._   _._
.___-do  __   ____   _    _.
  ..do           -.. 
.....do ______---___---____---
_-___do -.__-___-.-----_------
_____do --.---____-_____.---__
_____do       _        ..
_____do ____...._  _   --   _.
___..do _.____-_-.__..-___.-.-
_-__-do ----------------------
.____do --------
.....Ao.. ....................

Q-age 
height.

Feet. 

1.07

1.32

1.04

1.42

1.11

1.64

.53

.94

1.70

1.85

1.05

1.33

.85

1.00

1.15

Discharge.

Second-feet.

28

37

21

31
O1

41

5

21

49

54

22

38

18

23

29

Mean daily gage height, in feet, of Colorado and Kansas canal at Martin, near
Proivers, Colo., for 1903.

Day.

1.  --.  ---."._-    .   ....... ...   
g
3...... .............. ........................
4. ....... .................. ............ ......
5...... ........................ _ . ..  
6............................ ....         
7. ..................................... ......
8....... ..................................  
9. ....................... --. ...-._...... ...

10.   .-      .... ...... .    -     ._    -
11   _            _  . . ......... -___-
12.    .    -    _.   -   -     ---   
13.    -    -...    -      .-    - -  
14.....  ..... .........  ..   . ....-....
15.... ........ ---.-......      ............
16......-..    ..........    .  ... .--____
n... .........................................
18_   ___ __     ._..._.   -    .      -    .
19     ....... .... ...... _    .... ---------
20..................... .................... ...
21   . .......    ...............       
22-.   ...... ................................

June.

0.80
.80
.80
.80
.80
.00

1.10
2.10
2.85
2.90
3.10
3.50
2.50
3.10
2.20
2.30
1.95
2.10
2.20
2.10
2.10
1.90

July.

1.20
2.00
2.10
2.00
3.00
1.80
1.36

.95

.90

.90

.90
1.55
2.20
1.90
2.20
2.20
2.20
1.60
1.10
2.50
2.45
3.00

Aug.

1.10
1.25
1.10
1.00
1.00
1.00
1.10
1.10
1.80
2.15
1.00
1.50
1.30
1.10
1.10
1.10
1.10
1.10
1.40
i.ro
1.75
1.10

Sept.

1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.00
1.00
1.00
1.00
1.00
1.00

Oct.

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

. 1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Nov.

0.95
.95
.95
.as

1.00
1.00
1.00
1.00
1.00
1.00
1.10
1.10
1.10
1.10
1.10
1.10
1.00
1.00
1.00
1.00
1.00
1.00

Dec.

0.90
.90
.90
.90
.80
.80
.50
.50
.50
.50
.50
.50
.40
.40
.40

(")

« Canal dry from December 16 to 31, inclusive.
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Mean daily gage height, in feet, of Colorado and Kansas canal, etc. Continued.

Day.

23
24............................................
25. ...... ....._...............................
26....... ......-._....-.................,.-.-.
2!J. ...........................................
28
29  _.....-.--....-- ..-..   -..........
30............................................
31. ...... ........      -      _     .__. ...

June.

1.90
1.70
1.70
1.70
1.70
2.10
2.10
2.10

July.

1.55
.90

1.15
1.40
1.40
.90
.80
.80
.80

Aug.

1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10

Sept.

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1 00

Oct.

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Nov.

0.95
.95
.95
.95
.95
.90
.90
.90

Dec.

Bating table for Colorado and Kansas canal near Protvers, Colo., from June 1
to December 31, 1903.

Gage 
height.

Feet.

0.4

.5

.6

. 7

.8

.9

1.0

Discharge.

Second-feet.

5.5

8.0

10.5

13.5

16.5

19.5

23.0

Gage 
height.

Feet.

1.1

1.2

1.3

1.4

1.5

1.6

1. 7

Discharge.

Second-feet.

26.5

30.0
33.5

37.0

40.5

44.0

47.5

Gage 
height.

Feet.

1.8

1.9

3.0
2.1

2.2

2.3

2. 4

Discharge.

Second-feet.

51.0

54.5

58.0

61.5

65.0
68.5

72.0

Gage 
height.

Feet.

2.5

2.6

2.7

2.8

2.9

3.0
3.1

i 
Discharge.

Second-feet.

76.0

80.0

84.0

88.0

92.0

96.0

100.0

Estimated monthly discharge of Colorado and Kansas canal near Prowers, Colo.,
in 1903.

Month.

July ........... '_____ ................
August --__ _ . . _-_..- -----.

September _ _ . . . . _ _ _ . . .

Discharge in second-feet.

Maximum.

100.0 

76.0 

63.2 

26.5 

23.0 

26.5 

19.5

Minimum.

16.5 

16.5 

23.0 
23.0 

23.0 

19.5 
5.5

Mean.

54.9 
41.9 

30.6 
24.9 

23.0 
22.8 
11.7

Total in 
acre-feet.

3,267 

2,576
1,881 

1,482 

1,414 
1, ,357 

348

12, 325
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Discharge measurements of Keesee ditch near Prowers, Colo., in 1903.

Date.

April 23 .-------.---_---_---
May 1. .....................
Mav9. _.-------_--__..----.
May 20.. ...................

Do. ............ ........
June 5 ----------------
June 23 ....................
June 30 ....................
July 10.. .................. .
July 23.-.. ............. ....
July 30-------.-...--...---.
August 7 ..---..--..........

Hydrographer.

.....do .-----..-_--.--.----.

.....do ......................

.-...do ..-....-...--.---..-..

.....do ......................
-....do ......................
.....do ---_---.--......--.---
-....do ...-........-...--.---
.....do.. .................. ..
.....do ----.--...--.--.---.-.
.....do --.-............-..--.
.....do ......................
.....do ......................

Gage

Feet.

1.32
1.35
1.74
.75

(a)

(a)

1.61
1.75
1.75
.82

1.80

Discharge.

Second-feet. 

8.0

3.9
8.2
7.4

13.7
9.0

(a)

(a)

9.0

13.0

12.0

13.0

12.0

a Not drawing. 

Mean daily gage height, in feet, of Keesee ditch near Prowers, Colo., for 1903.

Day.

1_. .......... .
2. ........ ....
3..... ........
4.............
5. ............
6.............
7.. ....... ....
8.. ...........
9..... ..... ...

10.............
11. ............

July.

1,75
1.75
1.75
1.75
1.75
1.75
1 75
1.75
1.75
1.75
1.75

Aug.

1.75
1.75
1.75
1.50
1.50
1.50
1.50
1.75
1.75
1.75
1.75

Sept.

1.00
1.00
1.00
1.00
1.00
1.00
1 00
1.00
1.00
1 00
1.00

Day.

12.. ...... ....
13.     .....
14.....   ....
15............
16............
17... .. .......
18............
19............
20............
21     .  
22............

July.

1.75
1.75
1.75
1.75
1.75
1.75
1 7>i

1.75
1.75
1.75
1.75

Aug.

1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1 75
1.75

Sept.

1.00
1.00
1.00
1.00
-....-

......

Day.

33
24   .. 
25...- .-...
26............
27...... ......
28
29  .........
30  .     
31   .........

July.

1.75
1.80
1.35
1.55
1.75
1.75
1.63
1.50
1.75

Aug.

1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75

Sept.

.... ..

.--...

...---
-_....

Rating table for Keesee ditch near Prowers, Colo., from July 1 to September 15,
1903.

Gage 
height.

Feet.

1.0

1.1

Discharge.

Second-feet.

3.0

4.2

Gage 
height.

Feet.

1.2

1.3

Discharge.

Second-feet.

5.4
6.6

Gage 
height.

Feet.

1.4

1.5

Discharge.

Second-feet.

7.8
9.0

Gage 
height.

Feet.

1,6
1.7

Discharge.

Second-feet.

10.2
11.4
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Estimated monthly discharge of Keesee ditch near Pi'owers, Colo. , for 1903.

Month.

July ._------...-__.._._-____________
August ..........
September 1-15- .

The period ................ ....

Discharge in second-feet.

Maximum.

12.6 
12.0 
3.0

Minimum.

7.2 
9.0 
3.0

Mean.

11.6

11.6 

3.0

Total in 
acre-feet.

713
713 

89

1,515

ARKANSAS RIVER NEAR LA JUNTA, COLO.

This station was established April 7, 1903, by M. C. Hinderlider. 
It is located 1 mile east of La Junta, Colo., 200 feet east of the station 
signal on the Atchison, Topeka and Santa Fe Railway and one-fourth 
mile west of the stock yards. The gage is read twice each day by 
J. M. Hoskins. It is an inclined 4 by 6 inch pine timber ]8 feet long, 
bolted at the lower end to the shale bed, and with its upper end buried 
in the shale and clay bank. It reads from 0.2 to 6.5 feet. Discharge 
measurements are made at high water from the downstream side of 
the highway bridge one-fourth mile upstream. At low water meas­ 
urements are made by wading. The initial point for soundings is the 
south end of the wagon bridge. The channel is straight for 50 feet 
above the gage and for 600 feet below. The current is moderate and 
there is but one channel at all stages. The right bank is high 
and steep and is not liable to overflow. The left bank is a gravel 
and sand bar sloping gently, over which the water rises for about 300 
feet. The bed of the stream is composed of shale and shifting sand. 
At low water the measurements are made by wading at the gage rod, 
and a good cross section of smooth shale can be obtained, giving 
accurate results. At high water, when measurements are made from 
the bridge, the current is broken by old piles under the bridge, which 
decreases the accuracy of the measurements at these stages. The 
bench mark is a 2-inch iron pipe 4 feet long driven 3 feet into the 
shale and set in cement. The top is painted white. The elevation 
of the top is 2.37 feet above the zero of the gage.

Discharge measurements of Arkansas River near La Junta, Colo., in 1903.

Date.

April 7. -...._----------.----
April 25-..-. -.. ------------
April 30..-.. ..............
May 12.-.-.--...-.-...---..
May 13.--... .'.. ............
Mav 23..... ................

Hydrographer.

.....do ...------.....-.----.-

.-...do _-.__...-_---..--_----

..-..do ......................

.._..do .....................

Gage 
height.

Feet. 

0.40

.80

.90

.75

.50

.70

Discharge.

Second-feet.

7
43
60
32
12
34
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Discharge measurements of Arkansas River near La Junta, Colo.,in 1903 Cont'd.

Date.

May 28_________________._..
June 6 _____ . . _ . . _______
June 18 ________
July2.-___. _-_-._._..... ...
July 9.. _
July 17.... _________________
July 22... _ _ ...... ..
August 1 ______ _ _ . . _ _
August 6 . . _ _ . . . ....
Augusts.. ._._ -__-__-..
October 17 _

Hydrographer.

.....do ......................
-...-do _....._    _.  -,.. 
.....do _____-_-._-----___--__
.....do ............... -_.---
.....do.................... -
.....do ..... ______.___._..-.
.....do ______---...----___-_.
.....do.....................
.....do.... -....-.- - ....
E. C. Murohv .--..---....-..

Gage

Feet. 
1.05

4.60
4.35

.40

.30
1.15
.45

.43
1.71

.33

Discharge.

Second-feet.

86
5,091
4, 575

51
28

259
40
87
22

610
9

Mean daily gage height, in feet, of Arkansas River near La Junta, Colo., for 1903.

Day.

1.. ........ _-..........-.....-._........ .. .
2
3.........
4.. ..__...
5...... ......................................
6............ ...

8... .........................._.........
9. ......................................

10...... ................................. ..
11...... ....................... _.__..........
12...... _._........................_..........
13.._. ........................................
14. ...................................__._...
15...... ......................................
16....................... .......... .
17.......................................
18...... -....._,.........._.............. .
19............................................
20.... ........................................
21
22
23
24.. ._.__................................
26. . .....................................
26..........................................
27............................................
28_. ____.___..___... .....................
29. ....... ................................ .
30.................... .......................
31... ----------.-------.-.  .........-......

Apr.

0.40
.40
.40
.40
.30
.40
.35
.40
.40
.40
.40
.40
.40
.30
.70
.56
.45
.50
.50
.50
.70
.75
.90
.90
.80
.85

May.

0.85
.90
.95
.90
.85
.80

<*>)
(b)

W
(b)
(»>
(*>)

.50

.95

.80
1.20
1.05
.90

1.00
1.25

.75

.80

.70

.75
1.10
1.35
1.05
1.10
1.15
1.10
1.05

June.

1.15
1.05
1.10
1.45
1.65

«2.05
4.50
4.55
2.50

<-5.75
<-7.00
c6.50
f6.00
f5.40
c5.00
e4.70
c4.50
f4.35
<-4.25

3.90
3.60
3.50
3.85
2.65
2.25
1.80
1.65
3.00
2.55
3.15

July.

1.20
.45
.30
.30
.40
.55
.60
.45
.40
.35
.95

1.30
1.80
1.35
1.35
1.35
1.20
1.40
2.20
1.05
.60
.50
45

1.45
1.20
1.35
1.25
1.10
1.35
1.50
1.20

Aug.

0.80
.55
.55
.50
.40
.45

1.45
2.00
1.40

. .85
.55
.55
.50
.50
.40
.40
.60

1.10
1.50
1.20
.90
.50
.45
.40
.45
.75
.85
.80
.50
.45
.90

Sept.

0.75
.70
.70
.75
.70
.70
.70
.70
.70
.70
.50
.40
.40
.55
.75
.70
.70
.80
.75
.60
.50
.40
.40
.40
.40
.40
.40
.40
.40
.40

Oct.

0.40
.45
.45
.50
.50
.40
.40
.60
.45
.40
.40
.40
.40
.40
.40
.40
.40
.40
.45
.35
.30
.30
.30
.30
.30
.30
.40
.40
40

.50

.75

a Rain.
& Observer changed. No records.
o Records for June 10 to 19, both inclusive, are hypothetical and were sent in by hydrographer, 

being taken from drift.
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Rating table for Arkansas River near La Junta, Colo.,from Aprils to June.5,1903.

Gage 
height.

Feet.

0.3

.4

.5

.6

Discharge.

Second-feet.

3

7
12

18

Gage 
heignt.

Feet.

0.7

.8

.9
1.0

Discharge.

Second-feet.

26

38

56

76

Gage 
height.

Feet.

1.1

1.2

1.3

1.4

Discharge.

Second-feet.

96
116

136

156

Gage 
height.

Feet.

1.5

Discharge.

Second-feet,

176

Three rating curves owing to change in channel at high and low water. 

Rating table for Arkansas River near La Junta, Colo.,from June 6 to July 17,1903.

Gage 
height.

Feet.

0.3

.4

.5

.6

.7

.8

.9
1.0

1.1

1.2

Discharge.

Second-feet.

32

43

57
F»Q
to

94

120

152
191

234

285

Gage 
height.

Feet.

1.3

1.4

1.5

1.6

1. 7

1.8

1.9

2.0

2.2

2.4

Discharge.

Second-feet.

340

400

460

530

600

680

765

855

1,045

1,260

Gage 
heignt.

Feet.

2.6

2.8

3.0

3.2
3.4

3.6

3.8

4.0

4.2

4.4

Discharge.

Second-feet.

1,495

1,745

2, 020

2,310

2,635

3,010

3,420

3,840

4,265
4,695

Gage 
heignt.

Feet.

4.6

4.8

5.0
5.2

5.4

5.6

5.8

6.0

6.5

7.0

Discharge.

Second-feet.

5,125

5,555

5,985

6,415

6,845

7,275

7,705

8,135

9,210

10, 285

lating table for Arkansas River near La Junta, Colo.,from July 18 to October 3
1903.

Gage 
heignt.

Feet.

0.3

.4

.5

.6

.7

Discharge.

Second-feet.

6

18

32

48
66

Gage 
heignt.

Feet.

0.8

.9

1.0
1.1

1.2

Discharge.

Second-feet.

90

124

173

229

289

Gage 
height.

Feet.

1.3
1.4

1.5

1.6

1.7

Discharge.

Second-feet.

352

415

478

541

604

Gage 
height.

Feet.

1.8

1.9

2.0

2.1

2.2

Discharge.

Second-feet.

667

730
793

856

919
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 Estimated monthly discharge of Arkansas River near La Junta, Colo.,for 1903. 

[Drainage area, 12,200 square miles.]

Month.

April 5-80. --_..-._.
May 1-6 and ia-31 «- 
June ... ----,--_-_.
July...............
August ----_-.---..
September ..... ...
October ...... .....

The period . _ .

Discharge in second-feet.

Maximum.

56 
126 

10, 285 
919 
793 

90
f**O
10

Minimum.

8
13 
86 
32 
18 
18 

6

Mean.

17 
68 

3,328 
250 
126 
47 
21

Total in 
acre-feet.

877 
3,373 

198, 030 
15, 372 
7,747 
2,797 
1,291

229, 486

Run-off.

Second-feet 
per square 

mile.

0.0014 
.0056 
.2728 
.0205 
.0108 
.0039 
.0017

Depth in 
inches.

0. 0014 

.0052 

. 3043 

.0236 

.0119 

.0044 

.0020

« May 7-12, no record. 

ARKANSAS RIVER NEAR ROCKY FORD, COLO.

The old station was located 2 miles northeast of Rocky Ford, Colo., 
and was established May 3, 1897. The gage consisted of a vertical 1 
by 3 inch timber notched in tenths and securely nailed to the pile pro­ 
tection to the abutment of the wagon bridge at the left side of the 
stream, upper side of the bridge. The initial point for soundings was 
on the left bank at the water's edge. Both banks are high and liable 
to overflow only at very high water. The channel is straight for about 
300 feet above and below the station. The bed is sandy and shifting. 
This station was abandoned April 7, 1900.

The new station was established by R. W. Hawley April 19, 1901. 
It is located 2 miles west of the wagon bridge at Rocky Ford^ 44 miles 
northwest of the Rocky Ford station on the Atchison, Topeka and 
Santa Fe Railway, and one-fourth mile below the old ford. The gage 
is an inclined 4 by 6 inch pine timber on the left bank at the end 
of the cable. It is fastened to bed rock by bolts 2 feet long, which 
are cemented into the rock. During the high water in June, 1903, the 
upper section of the gage rod was carried away. The rest of the read­ 
ings during that flood were read on a temporary rod. They were cor­ 
rected to reduce them to the datum of the previous gage. After the 
flood had subsided a new gage was established on the old gage datum. 
The gage is read twice each day by L. Enyart. Discharge measure­ 
ments are made by means of a cable and car laocted at the gage. At 
low water measurements may be made by wading. The initial point 
for soundings is the crest of the shale on the north bank of the river
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at the top of the gage. The channel is straight for 1,000 feet above 
and 800 feet below the station. It has a width of 260 feet at ordinary 
high water and 25 to 35 feet at low water. The velocity is well dis­ 
tributed and never sluggish. The right bank overflows at a gage 
height of 7 feet. The left bank is composed of shale to a height of 9 
feet, above which there is a clay bank extending to a height of 30 feet 
above the river bed. It will never overflow. The bed of the stream 
is composed at times of smooth, level, slaty shale. More frequently, 
however, there is a sand bar in the middle of the stream, forming two 
channels. The bench mark is a nail driven at the edge of a notch 
cut on the north side of a cottonwood tree on the right bank of the 
river. It is about 1| feet above the ground and is 7.52 feet above 
the zero of the gage. This station is of especial importance owing to 
the fact that it is one of the few places on Arkansas River where the 
channel is at all permanent.

Discharge measurements of Arkansas River near Rocky Ford, Colo. , in 1903.

Date.

April 6 ..... ................

April 27. ..__..__...........

May 12-..-   --._-__------.

May 25..... _..   _______._'.

May 27.        .     

June 8 . .._..._ . _ _ . _

July 6----.. -.--..- -.---....

JulyS. -..._._..__..__......

July IS....... --..-_..-..-..

Julyl9.     _     _    

July 21. .-.--..-._-..-....._

August 2-.....-_...........

August 8 ..................

August 16-     -    ----

October 16 .................

Hydrographer.

M. C. Hinderlider ... . .
A. Jacob ..._...-.... ...--.
.....do -.--..  -.--.-...-
.....do ......................
.....do ........_......._...._
-..-.do . ...-..-......-....
.....do      .    __   ...
.....do -.   ._..       _  
.....do  -.-.---..---...-...
.....do ..-...-- . ......-
.   .do -.-..----.-- -..  .
  ..do _-       _-._  .
  ..do .-     _       . 
.....do ......................
   .do _   - -      _
....-do     -        .  
E. C. Murphy..............

Gage 
height.

Feet. 

0.23

- .10

- .10

.70

.55

2.55

3.80

1.40

1.10

2.00

2 88

1.38

.70

.43

1.50

1.31

.49

Discharge.

Second-feet. 

108

14
14

'328

242
2,412

6,712

555

341

954

2,998
496
129

61

578
439

110



HOYT.] ARKANSAS RIVER DRAINAGE BASIN. 287

Mean daily gage height, in feet, of Arkansas River near Rocky Ford, Colo., for 1903.

Day.

1   ---   --.-------_--.. --__-___...
2
3............................................
4...........................:................
5............................................
6.... . ........ .
7  ------------ ---.------....___-.--
8.-. ........ ................. .
9.............................

10..................................
\\........ ............................
12........ ........................ .....
13....................................
14.....................................
15.....................................
16.....   .............................
17.--.-.---.-..-----..-............... ....
18--.- ---....._.......................
19-----..-...-.--....-....................
?0.. ................... ...................
21.............-.-----   ....................
22
23____ __-.._.----.--_-_....__    .-
24................ ............................
35.----..........-  ................. ........
26....... .....................................
27......-   .....................
28................. ............. .
29----. . ............ .......... .
m.. ..................................
9\....... ..................................

Apr.

0.20
.25
.23
.17
.18
.20
.20
.18
.18
.18
.13
.15
.10
.10
.13
.13
.10
.10
.10
.10
.10
.00
.10
10

- .10

May.

-0.10
- .10

.10

.00
- .10
- .10
- .10
- .10
- .10
- .10
- .10
- .10
- .10
- .10

3f>

.30
00

.60
60
OK

°J1

.30

.30

.53

.70

.55

.55
v>

40
.55
.20

June.

0.45
.75
.83

1.00
1.50

"2.50
3.35
2.60
2.85
6.50
3.60
2.80
2.60
2.75
2 OK

3.70
O Qft

3.50
3 40
Q 3f>

3 20
3.10
S on
2 80

2.60
9 VI

2.40
2 25

2.35
2.35

July.

2.10
1.90
1.40
1 25
1.65
1.40
1.20
1.10

1.10
1.50
2.10
2.05
2.00
1 "A

1.60
1.65
2.00
2 7C

1 1^»

1.30
1.65
1.65
1.80
1 60
1.30
1.05

an
1 7*-*

1.15
.95

Aug.

0.60
.70
.58
.50
.45
.40

2.60
1.65
2.65
1.20
.55
.40
.30
.80
.80

1.35
1.65
1.65
1.05
1 05

.45

.30

.60
1.15
1.08

.65
1.10
.65
40

.85

.65

Sept.

0.40
.45
.60
.58
.45
.38
.40
.35
.33
.45
.80
.75
.53
.60
.65
.60
.80
.78
.60
.53
.53
.43
.38
.40
.55
.45
.48
.63
.55
.48

Oct.

0.45
.55
.45
.30
.40
.33
.30
.33
.38
.38
.38
.38
.33
.40
.45
.50
.60
.55
.60
.60
.50
.50
.55
.60
.60
.60
.60
.60
.60
.65
.65

a Bain.

Rating table for Arkansas River near Rocky Ford, Colo., from April 6 to June 10,
1903.

Gage 
height.

Feet.
-0.1

.0

.1

.2

.3

.4

.5

.6

. 7

.8

Discharge.

Second-feet.

14

38

69

102

137

176

222

273

328

392

(rage 
height.

Feet.

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Discharge.

Second-feet.

458

526

600

680

760

840

930

1,030

1,140

1,250

Gage 
height.

Feet.

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Discharge.

Second-feet.

1,370

1,490

1,620

1,770

1,940

2,120

2,310

2,510

2,720

2,950

Gage 
height.

Feet.

2.9

3.0

3.1

3.2

3.3

3.4

3.8

6.5

Discharge.

Second-feet.

3,220

3, 510

3,820

4,150

4,510

4,900

6,710

a 19, 400

a Estimated. 

Two rating tables owing to change of river becl,
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Rating table for Arkansas River near Rocky Ford, Colo. , from June 11 to October
31, 1903.

Gage 
height.

Feet.

0.0

.1

.2

.3

.4

.5

.6

.7

.8

.9

Discharge.

Second-feet.

10

19

30
44

62

84
110

140

172
210

Gage 
height.

Feet.

1.0

1.1

1. 2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

Discharge.

Second-feet.

256

310

370
435

504

579

662

752

848

950

Gage 
height.

Feet.

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2 7

2.8

2.9

Discharge.

Second-feet.

1,060

1,190

1,350

1,540

1,750

1,980
o oonAJj iV/wU

2,480

2,760

3,060

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3 rv 
. 1

3.8

3.9

Discharge.

Second-feet.

3,380

3,720

4,080
4,460

4,870
5, 310

5, 770

6,240

6,710

7,180

Curve extended below 0.43 gage height on this table.

Estimated monthly discharge of Arkansas River near Rocky Ford, Colo., for 1903. 

[Drainage area, 11,440 square miles. ]

Month.

April 6-30-. ........

May ...............

July...............

September .........
October ....-..._...

The period . . .

Discharge in second -feet.

Maximum.

119 

328 

19, 400 
2,620 

2,350 
172 

125

19, 400

Minimum,.

14 

14 

198 

156 
44 

49 

44

14

Mean.

76 

117 

3,436 

684 

356 

95 

84

Total in 
acre-feet.

3,769 

7,194 

204, 456 

42, 057 

21,890 

5,653 

5,165

Run-off.

Second-feet 
per square 

mile.

0.007 

.010 

.300 

.060 

.031 

.008 

.007

Depth in 
inches.

0.007 

.012 

.335 

.069 

.036 

.009 

.008

ARKANSAS RIVER NEAR NEPESTA, COLO.

The original station, established September 8, 1897, is located 1,000 
feet north of Nepesta, Colo., at a wagon bridge, 200 feet below the 
Atchison, Topeka and Santa Fe Railroad. The gage consists of a 
vertical timber graduated to feet and tenths, securely fastened to the 
upstream cylinder of the bridge, on the left side of the river. The 
channel above and below the station is straight for several hundred
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feet, while the bed is sandy and shifting, and the results, therefore, are 
not altogether satisfactory for the purpose of making a rating table. 
This station was maintained by the Great Plains Water Company until 
December, 1900. May 1, 1901, another station was established by 
A. L. Fellows, assisted by C. W. Beach, at the dam and head gate of 
the Oxford Farmers' canal, 14- miles west of ISTepesta. The station 
consists of the dam crossing the river at the head gate, forming a weir, 
and a gage rod, consisting of a 2 by 6 inch timber, 8 feet long, fastened 
to an oak pile at the south end of the dam; the location being marked 
by spikes driven into the pile at each foot mark. The rod is gradu­ 
ated to feet and tenths vertically. The observer is Z. Swallow, head- 
gate keeper of the Oxford Farmers' canal.

At low stages the stream may be measured by wading, but at high 
stages it is necessary to use the wagon bridge at ISTepesta, making the 
necessary allowances for inflow between the two points; this can 
readily be dqne-, as the distance is only about a mile. Measurements 
made afc the highway bridge are not as accurate, as those made by 
wading, on account of the drift, which collects in. front of the pile 
approaches of the bridge, and on account of the interference of the 
bridge supports with the current. The initial point for soundings is 
the edge of the stone abutment at the east end of the bridge. The 
channel is straight for 300 feet above and 1,000 feet below the station. 
The water has a moderate velocity at low stages and becomes rapid at 
flood stages. At the gage both banks are the wings of the dam. The 
river overflows just below the clam. The bed of the stream is sandy 
and shifting, except at the dam. The cross section is fairly stable at 
the bridge below. ISTo bench mark has been established, as the gage 
is spiked firmly to the oak pile of the wing of the dam and is well pro­ 
tected. The station is of particular value, as it is near the head of 
Irrigation District No. 17, one of the most important on Arkansas 
River.

In computing the discharge of Arkansas River at this point, the 
discharge of the Oxford Farmers' canal is added, as its head gate is 
just above the station.

This station was abandoned October 31, 1903, at least temporarily, 
sufficient data on the flow of the river at this point having been 
obtained.

IRR 99-
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Discharge measurements of Arkansas River near Nepesta, Colo., in 1903.

Date.

April 4 . ___________________

Do-_._ __---....-_. ....
May 26, ..............

June 15

July 7 - . . . _ -_--- ----_

Do. ...... ....

July 20-.....-... -.----.----
Augusts...- --.- _-_ .

Do. ----..-.___-.--__--.

Hydrographer.

M. C. Hinderlider --______-___

_---_do ...................
A. Jacob - _-__ . _ . . . . .

.--..do .......... ...........

C.W.Beach__. -.._.... ......

.-..-do ......................

..-..do ......................

E.G. Murphy ............. .
M. C. Hinderlider ...... . .

Gage 
height.

Feet. 

0.85

.85

.40

2.50

.85

.85

.78

.62

.55

.55

Discharge.

Second-feet.

148

166

358

6,002

615

536

540

153

150

144

Mean daily gage height, in feet, of Arkansas River near Nepesta, Colo., for 1903.

Day.

1. ............. -.-..-   --    --.--
2.. .................................. ........
3  ----..--...--.--     ----- --------------

5.-.-.-----   ----------------------- ------
6_.__ --.-___.-_----_---:---.-.--------   .-
7. -------------------------------------------
8 --   --------------- --------------
9__. .-   --.--------   _...       .......

10.-..----..----------..-------. ------------
ll.......... .     -.      .-     ......
13
13-...--....-- ---------------------- --. .. ..
14.. .____--_-------.----------------  -----
15  _-   ..-_-      -   ----           -
16__... __-_     _-._.---------.-------

18..-._   ......... .._...._....    ....-._....
1Q

30-. ---___.________._-__----__   --_____
21
22.. ..----.....-----...___---- -.-      

24
35.    -.-   -----   ---- ----- ---.
36--------.--------------------.--   .-...
°7

SB.. ..........................................
SQ.... ........................................
30_ .   ...............  .....................
31----------.  ............................

Apr.

0.70
.75
.73
.85

, .81
.80
.79
.75
.81
.86
.83
7Q

.79

.82

.77

.78

.74

.70

.76
70

.71

.70

.69

.67

.65

.65

.68

.70

.69

.70

May.

0.76
.82
.76
.74
.73
.70
.71
.70
.76
.70

.70

.75

.89

.84

.91

.97

.96

.94

.86

.88

.68

.65
6.60

.54

.44

.51

.65

.58

.58

June.

0.68
.93

1.10
1.30
1.33
1.95
2.00
1.38

a 3. 25
5.25
2.75
3.35
3.08

"2.65
2.55
2.90
3.60
2.50
2.35
2.28
2.20
2.05
1.95
1.75
1.63
1.54
1.40
1.41
1.58
1.55

July.

1.42
1.30
1.15
1.30
1.20
1.00
.75
.64

1.10
1.04
1.30
1.38
1.35
1.25
1.03
.98
.95

1.20
1.35

.85

.95

.95
1.30
.98
.98
.93
.88

1.10
.90
.88
.78

Aug.

0.75
.65
.60
.55
.48

2.00
1.55
1.00
1.30
.50
.55
.60
.60
.58
.95

1.30
1.15
.88
.83
.40
.45
.48
.83
.80
.75
98

.68

.53

.48

.35

.48

Sept.

0.53
.53
.43
.43
.38
.40
.50
.48
.63
.68
.65

  .53
.63
.58
.58
.68
.63
.63
.58.58'

.58

.58

.53

.48

.50

.50

.48

.48

.45

.43

Oct.

0.45
.43
.43
.43

. .45
.45
.45
.50
.50
.50
.50
.55
.53
.55
.55
.55
.55
.60
.58
.58
.58
.55
.55
.55
.60
.60
.60
.58
.55
.55
.60

Heavy rain. b See appended note.
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Rating table for Arkansas River near Nepesta, Colo., from January 1 to May 23,
1003.

Gage 
height.

Feet.

0.60

.65

.70

Discharge.

Second-feet.

39

52

66

Gage 
height.

Feet.

0.75

.80

.85

Discharge.

Second-feet.

84

108

148

Gage 
height.

Feet.

0.90

.95

1.00

Discharge.

Second-feet.

208

293

410

Curve poorly defined,

Rating table for Arkansas River near Nepesta, Colo., from May 24 to December 31,
1903.

Gage 
height.

Feet.

0.3

.4

.5

.6

. t

.8

.9

1.0

1.1

1 2

Discharge.

Second-feet.

27

51

92

158

  290

490

740

1,050

1,380

1,710

Gage 
heignt.

Feet.

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

Discharge.

Second- feet.

2,040

2,370

2,700

3, 030
3,360

3, 690

4,020

4, 350

4,680

5, 010

Gage 
height.

Feet.
f O

* 4
K

.6

.7
f Q

.9

.0

3 2

3.4

Discharge.

Second-feet.

5,340

5,670

6,000

6,380

6,660

6,990

7, 320 '

7,650

8,310

8,970

Gage 
height.

Feet.

3.6

3.8

4.0

4 2

4.4

4.6

4.8

5.0

5.2

Discharge.

Second-feet.

9,630
10, 290

10, 950

11,610

12,270

12, 930

13, 590

14, 250

14, 910

Curve very uncertain above 0.90 foot gage height, depending upon one high- 
water measurement.

Estimated monthly discharge of Arkansas River near Nepesta, Colo., for 1903. 

[Drainage area, 9,130 square miles.]

Month.

April a .............

May a ..............

June a ...

July « . .

August «______.__..

September « _______

October «_ _

The period

Discharge in. second-feet.

Maximum.

160 

339 

15, 075 

2,436 

4, 350 

259 

158

15, 075

Minimum.

52

52 

259

201 

38 

46 

61

38

Mean.

120 

141 

4,603 

1,390 

726 

135 

120

Total in 
acre-feet.

7,140 

8,670 

273, 898 

85, 468 

44, 640 

8,033 

7,379

Run-off.

Second-feet 
per square 

mile.

0. 013 

.015 

.504 

.152 

.080 

.015 

.013

Depth in 
inches.

0.015 

.017 

.562 

.175 

.092 

.017 

.015

c Water in Oxford Farmers' canal included in "all means and computations of run-offs.
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Discharge measurements of Oxford Farmers' canal at Nepest't, Colo., in 1903.

Date.

Do....... ____ .. _:--
Do--_. .-.-.. --.--.--.--

June 15 . -. .-_.._ --------

July 20_----_- ----------

Hydrographer.

.---.do ..._...---......-----.

.-.-.do--.---------.-...-----.

....-do ----...---..-_---.---.

.....do .-. -.-.--. ....-.--..

.....do ........_...---.-.....

Gage 
height.

Feet. 

1.10

2.00

2.50

1.90

3.20

3.05

Discharge.

Second-feet.

28
73

103
74

139
' 115

13

Mean daily gage height, in feet, of Oxford Farmers' canal at Nepesta, Colo.,
for 1903.

Day.

\........ ....................................
2
3....... .....................................
4....... ........................... ..........
5   ........................................
6............................................
7.... ........................................
8............................... . . ..
9

10-...--.....--.....--...-....-....-..........
11...-.-..--....-.-..-.-.   .................
12
13--..----....--.-.--.-..---....-....-.....
14........  .......................... ......
15.-..  .... .................................
16..-.-.---    ..............................
17   ........................................
18....    ....................................
19............ ................................
20............................................
21
23........ ... .................................
23........ ....................................
24
2&........ ....................................
26
27
28-.-..........-..     .... ........... .....
29............................................
30.....   ........................ . ........
31............ ................................

Apr.  

1.70
2.00
1.50
2.30
2.00
2.50
2.70
2.70
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75

7E

7^1

.75

.75

.75

May.

0.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.75
.73
.75
.00
.00
.00
.73
.75
.75
.78
.75
.75
.73
.75
.78
.78
.75
.75
.75
.75
.75

June.

0.78
.73

.75
3.90
3.90
2.90
2.90

2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90

July.

3.15
3.15
3.15
2.90
3.15
3.15
3.15
3.15
3.15
3.15
3.15
3.15
2.55
3.00
3.00
3.03
3.00
3.00
3.05
3.00
3.13
3.15
3.15
3.05
3.00
3.00
3.00
&.43
.85
.85
.85

Aug.

0.85
.70
.70
.70
.70

1.85
3.00
3.08
3.15
3.15
3.00
3.00
3.00
1.95
1.98
2.05
3.15
3.15
2.15
3.85
2.90

61.45
.35
.70
.70
.70
.70
.70
.70
.70
.70

Sept.

0.70
.70
.00
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.68
.70
.70
.68
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70

. Oct.

0.70
.70
.70
.70
.70
.70
.35

a.OO
.00
.00
.00
.00
.00
.00
.00
.00
.00
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
,70
.70
.70
.70

Water out of canal for ten days. 6 Water turned out this day.
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Rating table for Oxford Farmers' canal at Nepesta, Colo., from January 1 to
December 31, 1903.

Gage 
height.

Feet.

0.0

.1

.2

.3

.4

.5

.6

.7

.8

Discharge.

Second-feet.

0

1

2

3

4

6

8

11

15

Gage 
height.

Feet.

0.9

1.0

1.1

1.2

1.3

1.4
1.5
1.6
1. 7

Discharge.

Second-feet.

19

23

28

33

38

43

48
53

58

Gage 
height.

Feet.

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

Discharge.

Second-feet.

63

68

73

78

83

88

93

98

103

Gage 
height.

Feet.

2.7

2.8

2.9

3.0

3.1

3.2

Discharge.

Second-f^et.

109

115

121

127

133

139

Estimated monthly discharge of Oxford Farmers' canal at Nepesta, Colo.,for 1903.

Month.

April ................ . . ... . .

May .... . ...... ______ ______ _

June _ _ _ ______________

July ............................. ___^
August ---_----. . _--.._------.. .__
September . . . ...... _ _ ...........
October .___.._.. .----._ -... .......

Discharge in second-feet.

Maximum.

109 

14 

121 

136 

136 

11 

11

Minimum.

13 

0 

12 

5 

3 

0 

0

Mean.

31 

12

107 
116 
64 
11
7

Total in 
acre-feet.

1,845 

738 

6,367 

7,133 

3,935 

655 

430

ARKANSAS RIVER AT PUEBLO, COLO.

This station is an important one, being located near the head of the 
principal irrigated portion of the valley. Only one ditch of import­ 
ance is taken out above it in the Pueblo district, although considerable 
water is used in the ditches in the neighborhood of Canyon, which is 
in another water district. It is upon the gagings made at this point 
that the water superintendents and commissioners depend for distri­ 
bution of water to ditches below.

This station was established in September, 1894, by A. P. Davis. 
Originally there were two gage rods. The main gage was located at 
the Santa Fe Avenue Bridge and consisted of a vertical 6 by 6 inch 
timber and a 1 by 6 inch scale bolted to the abutment of the Denver 
and Rio Grande Railroad bridge on the left-hand side of the river, 
graduated to tenths of a, foot. There was also a short vertical rod for
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extreme low water spiked to a pile about 20 feet out in the stream, 
reading the same as the main gage. The 12-foot mark of this gage 
was opposite the top of the large capstone. The rod at Victoria 
Avenue Bridge consisted of inclined 4 by 4 inch timbers fastened to 
posts set in the right bank of the stream, graduated to vertical tenths 
of a foot, the space between the marks being 0.242 of a foot. This 
rod was placed in June, 1895, for the purpose of noting the change in 
the slope of the water surface. The rods Avere read until July 10, 
1898, when on account of the shifting of the bed of the river they 
were abandoned and a new gage was installed on the east side of the 
Main Street Bridge. From this bridge all the discharge measurements 
were made until the season of 1902.

Readings were made at Main Street Bridge until March 3, 1900, 
when, owing to the scouring of the channel, it became necessary to 
replace the gage by one about 60 feet below the south end of the 
Union Avenue Bridge. This gage was a 2 by 6 inch Arertical timber, 
bolted like the former rod to the masonry wall and graduated to feet 
and tenths. On June 13, 1900, this rod was connected with a bench 
mark on the coping at the northwest corner of the Union Avenue 
Bridge, which was found to be 19.79 feet above the zero of the rod. 
In March, 1902, another rod exactly similar to the one last mentioned 
was bolted in a vertical position to the masonry wall on the right- 
hand side of the river about 30 feet above the south end of the Union 
Avenue Bridge. All gage heights up to July 14, 1902, were taken 
from the rod just below the Union Avenue Bridge. After July 14, 
1902, the readings were taken from the rod above the bridge, the 
graduations on the former rod being too dim to be read at low water. 
A difference of 0.2 of a foot existed between the two rods when the 
new one was set, the new rod reading 0.2 of a foot higher than the 
old one. In all the discharge measurements made during 1902 the 
gage height was taken from the new rod above the Union Avenue 
Bridge. The gage is read twice each day by S. N. Rutherford. Dis­ 
charge measurements are made from the Union Avenue Bridge, which 
is marked every 10 feet on the downstream side. The initial point 
for soundings is the edge of the masonry retaining wall on the right 
side of the channel at the south end of the bridge. The channel is 
straight for 500 feet above and 800 feet below the bridge, has a width 
of 150 feet, and is confined by high masonry walls. The bed is com­ 
posed of bowlders and gravel, and there is little change in the bed of 
the channel, except that it fills during low water and scours out dur­ 
ing high water. The flow of the stream is rapid, but not too swift for 
accurate measurements. No bench mark has been established for 
the new gage, but the same is securely bolted to the masonry retain­ 
ing wall.
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Discharge measurements of Arkansas River at Pueblo, Colo., in 1903. *

Date.

Aprils.... .__--.__-._. _.__.

May 6.. --------------------

May 26__--__-__-_--_-_---__

June 15 ... _-.--.-

July?. ...._.------,-   -

'July U.. ........... ̂ . ......

August 3-.-------_ ------ .

Do.._.   ...... --------

August 5 ..-.__. . --------

Hydrographer.

M. C. Hinderlider _._._.____.

-__.-do ___________.--__.____-

F. Cogswell .................

_____do - ...... . -

-_--_do ._. -. .

C. W. Beach.-.. _..----__--.

F. Cogswell _________________

A. Jacob _ . - -.--..

-----do -.. .......... --...

F. Cogswell _ ._--__--._-__._.

.....do ................_....

.....do .-.....-_._._.........
E. C. Murphy-...-...,......

F. Cogswell .........._......

R. I. Meeker ..... __ .. ...

Gage 
height.

Feet. 
2 20

2.50

1.90

2.30

5.00

2.90

3.35

2.35

2 35

2.20

2 25

1.90

1.82

2.10

1.85

Discharge.

Second-feet. 

307

470

157

448

3,386

798

1,588

393

421

332

412

229

137

294

234

Mean daily gage height, in feet, of Arkansas Riv T at Pueblo, Colo., for 1903.

Day.

1..... .___._-__.. - --   -  
2.  ..-   --  ----- -.._.   
3......................  ....... 
i.... ............................
5-   .-.   -   ---  -- _.-  
6
T...... ..........................
8. ..............................
9. .....--... ...... __    -.--__.
10....-.....- -. . ----------
11... ..   .   -..   .- --   
12. ----....--....---.----- ---.
13----....--  . -   -----------
U.^.. ............................
15--------...-..---  -----..---.
16. -.  .   ._   ..     .-.__-. ._
17___.- ..__ ._.  - ---   _
18.... ............................
1o

20
21
22
9Q

24_-_  ...._. ....... ............. 
25      ----_--   __..-_-  

Jan.

2.10
2.10 
2.10 
2.20
2.20.
2.20
2.20
2.35
2.20 
2.20
2.20
2,20
2.10
2.00
2.20
2.20
2.10
2 20
2 20
2 20
2 20
2.20
2.20
2.20 
2.20

Feb.

2.20
2.20 
2.10 
2.00
2.00
2.10
2.00
2.05
2.10 
2.20
2.30
2.30
2.00
2.00
2.00
2.00
2.05
2.10
2 20
2.20
2.20
2.20
2.30
2.10 
2.20

Mar.

2.10
2.15 
2.20 
2.20
2.30
2.20
S.20
2.20
2.20 
2.20
2.20
2.20
2.50
8.50
2.60
2.60
2.50
2.50
2 20
2 30
2.20
2 20
2.10
2.10 
2.10

Apr.

2.50
2.50 
2.50 
2.50
2.45
2.50
2.55
2.45
2.55

 2.80
2.70
2.60
2.65
2.60
2.55
2.60
2.15
2.00
2.00
2.00
2.00
2.00
1.90
1.80 
1.80

May.

2.10
2.00 
2.00 
2.00
2.00
1.95
1.95
2.15
2.20 
2.25
2.30
2.35
2.40
2.35
2.50
2.85
3.00
2.95
2.90
2.65
2.55
2.40
2.70
2.50 
2.50

June.

3.10
3.20 
3.50 
3.70
3.45
3.80
4.30
4.00
6.80 
4.90
5.00
4.30
4.50
4.90
5.00
5.00
5.00
5.00
5.20
4.90
4.90
4 60
4.80
4.60 
4.00

July.

3.90
3.50 
3.80 
4.00
3.60
3.00
2.55
3.00
3.00 
3.00
3.70
3.70
3.80
3.60
3.50
3.50
3.60
3.80
3.50
3.10
3.20
4.10
3.00
3.00 
3.05

Aug.

2.70
2.60 
2.50 
2.40
2.30
4.50
3.00
3.30
2.60 
2.60
2.60
2.50
2.40
2.50
3.90
3.20
2.80
2.70'
2.60
2.70
2.70
2.60
2.60
2.65 
2.60

Sept.

2.00
2.00 
2.00 
2.00
2.30
2.30
2.20
2.50
2.65 
2.65
2.30
2.10
2.15
2.10
2.25
2.25
2.15
2.10
2.15
2.30
2.15
2 00
?. 15
1.90 
1.80

Oct.

1.90
2.00 
2.00 
2.00
2.00
2.00
(«)
(«)
(") 
<")
(«)
(«)
fa)

1.80
2.10
1.95
2.00
2.50
2 25
2 25
2.20
2.45
2.45
2.55 
2.10

Nov.

2.60
2.10 
2.00 
2.10
£.10
2.20
2.20

......

......

Mud accumulated about gage and observer failed to notify office or clear it.



296 STEEAM MEASUREMENTS IN 1903, PART III. [NO. 90. 

Mean daily gage height, in feet, of Arkansas River, etc. Continued.

Day.

36.... ...................... ......
27.... __.... .............. ........
28...............................
29...............................
30... _--....-_ .-._.-____._..-
31  ....... ........... ...........

Jan.

2.20
2.20
2.20
2.20
2.20
2.20

Feb.

2.10
2.30
2 20

Mar.

2.10
2.10
2.10
2.10
2.20
2.20

Apr.

1.90
2.00
2.00
2.00
2.10

May.

2.50
2.60
?, 70
2. TO
2.50
2.60

June.

4.00
3.90
3.55
3.55
3.55

July.

3.00
3.20
3.40
3.00
2.80
2.60

Aug.

2.55
2.50
2.40
2.45
2.30
2.30

Sept.

1.75
1.70
1.80
1.80
1.85

Oct.

2.00
2.10
2.00
2.00
2.30
2.60

Nov.

Rating table for Arkansas River at Pueblo, Colo., from January 1 to December
31, 1903.

Gage 
height.

Feet.

1. 7

1.8

1.9

2.0
2.1

2.2

2.3

2.4

2.5

2.6

Discharge.

Second-feet.

80

126

175

227

281

337

396

457

522

591

Gage 
height.

Feet.

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

Discharge.

Second-feet.

664

741

823

908

1,000

1,100

1,310

1,330
1,450

1,570

Gage 
height.

Feet.

3.7

3.8

3.9

4.0

4.2

4.4

4.6

4.8

5.0

5.3

Discharge.

Second-feet.

1,690

1,810

1,940

3,070

3,330

3,590

3,850

3,110

3,390

3,670

Gage 
height.

Feet.

5.4

5.6

5.8

6.0

6.2

6.4

6.6

6.8

Discharge.

Second-feet.

3,960

4,260

4,560

4,860

5. 160

5,460

5,780

6,100

Estimated monthly discharge of Arkansas River at Pueblo, Colo., for 1903. 

[Drainage area, 4,600 square miles.]

Month.

February . . ......
March ... .. .....

April ... ........

May _ . _ .........

June . ... ---------

July. _...___.
August _ _ -

September _.____. .
October _ _ _ ......

November 1-7 ......

The period . - .

Discharge in second-feet.

Maximum.

426 

396 

591 

741 

908 

6,100 
2,200 

2,720 

627 

591 
591

6,100

Minimum.

237 

237 

- 281 

126 

201 
1,000 

556 

396 

80 
126 

227

80

Mean.

327 

398 

364 

402 

487 

2,576 

1,395 

720 

295 

301 
334

Total in 
acre-feet.

20, 106 

16, 550 

22, 381 

23, 921 
29, 944 

153, 383 

79. 626 
44, 271 

17,554 

18, 508 

4,638

Eun-off.

Second-feet 
per square 

mile.

0.071 

.065 

.079 

.087 

.106 

.560 

.282 

.157 

.064 

.065 

.073

Depth in 
inches.

0.082 

.068 

.091 

.097 

.122 

.625 

.325 

.181 

.071 

.075 

.019
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ARKANSAS RIVER NEAR CANYON, COLO.

This station is located at the suspension bridge at the Hot Springs 
Hotel. It is 1£ miles above the Strathmore Hotel and 1 mile above 
the State penitentiary, and a short distance below the mouth of 
Grape Creek and at a point immediately below where the river leaves 
the mountains. Observations at this point were begun 011 April 17, 
1889, the station being established here by Robert Robertson. The 
record has been maintained since that time, with occasional breaks 
due to absence or change of observer. The station i%rof special 
importance, being located at the mouth of the canyon and at a point 
practically above all of the irrigating ditches except the Canyon 
ditch (sometimes called the "North Side ditch") and the South Can­ 
yon ditch (sometimes called the "South Side ditch"), both of which 
head above the station. During the irrigation season each of these 
ditches carries from 25 to 60 cubic feet of water per second, accord­ 
ing to the needs of the irrigators, and their discharge should be 
added to the discharge at the station in order to obain the total 
run-off at the mouth of the canyon. No accurate records have been 
kept of the amount of water passing through these canals, although 
miscellaneous measurements have been made when measurements 
were made at the regular station. The Canyon estimated monthly 
discharges do not include water taken out by these canals. This site 
was used in 1888 for a gaging station by the State engineer of Colo­ 
rado, and is favorable for obtaining fairly accurate measurements.

The gage rod established by Mr. Robertson was of 2 by 6 inch tim­ 
ber, inclined, and attached to the crib of an old bridge on the south or 
right-hand side of the river, almost directly in front of the hotel. 
There were two bench marks: No. 1 on the top of a log of the crib  
elevation, 10.01 feet above the datum; No. 2, in the cleft of a red 
bowlder at the foot of a charred stump 50 feet downstream and on the 
same side of the river elevation, 9.60 feet. On April 13, 1891, the 
station was inspected by Frank Tweedy, and a third bench mark was 
established, this being a bedded rock 40 feet from the north end of the 
cable, toward Hot Springs Hotel, and 10 feet from the river bank. It 
is marked " B. M. No. 3, U. S. G. S.," and is 15.98 feet above the zero 
of the gage.

On October 4, 1895, it was found that the top of the gage had been 
broken off, necessitating its renewal for readings during high water. 
The channel was found to be filled with sand and gravel in front of 
the gage, requiring considerable work in order to make the water flow 
to the rod. It was decided, therefore, to put in a new gage where the 
stream could not deposit material. A point was chosen about 100 feet 
below the bridge, on the left bank, and a crib was built, anchored in 
place by rocks and bolts, the lower end of the gage being fastened to 
it. The upper end of the inclined portion was attached to a juniper
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tree. On December 27, ] 895, the station was inspected, and it was 
found that readings had been made from the old rod, which, at the 
stage of water prevailing, recorded about 0.40 of a foot above the new 
rod 011 the opposite side of the river. When the water is high and ex­ 
tends with unbroken surface from bank to bank the readings are the 
same, but at low water the observations on the old rod are mis­ 
leading, owing to the accumulation of sand and gravel in front of it.

On August 26,1902, owing to the shifting of the channel, a new rod, 
consisting of 4 by 4 inch timber, was placed in an inclined position 
on the north or left bank of the river, at the site of the previous rod, 
just below the north end of the suspension bridge. The rod on this 
date read practically the same as the old rod.

A new gage was established September 2, 1903, by the State engi­ 
neer. It is located on the right bank just below the bridge, and con­ 
sists of an inclined and a vertical section. The inclined section reads' 
from zero to 7.3 feet. The vertical section reads from 7.3 to 12 feet. 
The present observer is Dr. J. L. Prentiss.

The measurements were at first made from a car suspended from a 
cable stretched across the river, the bridge from which measurements 
were originally made by the State engineer having been destroyed. 
Later a new suspension bridge was constructed in front of the hotel, 
necessitating the removal and replacement of the gage, and subsequent 
measurements were made from this bridge, which, having a clear span, 
offers no obstruction to the current.

The initial point for soundings is the first post of the hand rail on 
the right bank. The channel is straight for 500 feet above and 300 
feet below the station and has a width of about 135 feet. The current 
is very swift at high water and not too sluggish at low stages for 
accurate measurement. Both banks are high and rocky, and are not 
liable to overflow. The bed of the stream is composed of coarse gravel 
and small bowlders. It is not subject to change except on the right 
bank near the old gage, where a sand bar is formed at times of low 
water. The bed is rough, but is regular in shape. The bench mark 
in present use is a bedded bowlder 80 feet southeast of the south end 
of the suspension bridge, near the river bank. It is marked with a 
cross cut in the rock. Its elevation is 16.07 feet above the zero of the 
gage. This bench mark was checked December 16, 1903.

The head gates of North and South Canyon ditches are above gage 
rod, and no accurate records have been kept by this office concerning 
the amount of water passing through these canals, although miscel­ 
laneous measurements have been made when measurements were 
made at the Canyon station. Therefore these records do not include 
any water taken out by those canals.
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Discharge measurements of Arkansas River near Canyon, Oolo., in 19Q3.

Date.

April 6.....................

May 27__ ...................

June 16 ______ _____________

July 15.... ..._...-----.._-.

August 28______. _..--_____._

October 19 _._____..____-.-_

December 16 .,___--_____._

Hydrographer.

F. Cogswell ______--.-___--..

_.___do ______.__. ...-.._...

.....do .............. ...I....
_____do _____..______-__..____

_____do __________ _-__.__.___

_.___do ..__...._.._....__....

____.do .____._.__.__.__._....

.....do ...._....._......__...

E.C.Mnrphv__ ______________

F. Cogswell -.-__.------.--_-

R. I. Meeker .... . .... ....

Gage 
height.

Feet. 

3.00

2.30

2.80

5.85

5.05

3.50

3.65

3.70

3.60

3.60

3.70

Discharge.

Second-feet.

447

267

494

3,862

1,606

451

459

284

218

250

298

Mean daily gage height, in feet, of Arkansas River near Canyon, Colo.,for 1903.

Day.

TL... ......................

B.. ................... ....
4.. ............... ........
6.. ............. ..........

7. .-.-.-. -__...-- __--
8..... ................ ....
9....... ............ ......
10.........................
n....... ..................
^2.. .......................
IS-..-.-.. ............. ... 
14.. .......................
^). ........................
16. ........................

18..... __._..__............
19___. . .................
^K>... ......................
^\... ......................
O*>

23.. .......................
24
35..... _..........._ ......
36.. ................... ....
27..-. .....................
38................... .
39...... ..................
30............. ............
a.... .....................

Jan.

2.80
3.35
2.a5
2.45
3.50 
3.50
 > w;

3.40 
2.45 
2.45
2.40
2.35
2.45 
2.40 
2.50
2.35 
3.40
3.40
2.50
2.35
2.35
3.45
3.50 
2.50
3 50
2.50
2.50
2.50
2.50
3.25
2.35

Feb.

2.50
3.45
2.35
2.30
2.15 
3.20
3 35

2.40 
2.40 
2.55
3.50
3.45
1.95 
3.20 
2.30
2.35
2.20
2 25
2.35
2.50
2.50
2.45
2.50 
3.50
3.45
3.50
3.40
3.45

......

Mar.

3.25
2.20
2.35
3.45
3.55
3.60
3.70
2.65 
3.70 
3.70
3.80
2.85
3.85 
3.85 
3.00
3.95 
2.95
3.90
2.85
2.65
2.65
3.60
3.65 
2.60
2.60
2.70
2.70
2 60

2.65
2.60
3.00

Apr.

3.05
3.00
3.00
2.90
2.95 
3.00
2 95

3.10 
3.10 
3.00
3.00
3.00
2.90 
3.80 
3.65
3.60 
2.45
2.30
2.30
3.20
3.20
2.30
2.30 
3.35
2.50
3.55
2.50
2 50

2.55
2.50

May.

3.40
2.25
3.20
2.20
3.30 
3 35
3 30
3.70 
3.70 
2.60
3.65
2.75
2.60 
2.70 
3.00
3.30 
3.35
3. ,35
3.30
3.10
3.00
2.80
2.80 
2.75
2.70
2.70
2.70
2.75
2.80
2.80
2.95

June.

3.40
3.60
3.80
4.10
4.30 
4.20
4.15
4.50 
4.75 
5.05
5.10
4.95
5.05 
5.30 
5,60
5.90 
6.30
6.65
6.70
6.60
6.55
6 45
6.30 
ft. 15
6.00
5.85
5.80
5 RK

5.80
5.65
......

July.

5.50
5.25
5.35
5.25
5.00 
4.75
4.65
4.95 
4.90 
5.25
5.30
5.35
5.30 
5.20 
5.15
5.10 
5.35
5.15
5.10
4.95
4.80
4.85
4.80 
4.65
4.55
4 50
4.50
4.50
4.20
3.85
3.70

Aug.

3.70
3.65
3.55
3.40
3.30 
3.45
3.65
3.50 
3.65 
3.70
3.75
3.75
3.73 
3.70 
3.95
4.65 
4.25
4.10
3.90
3.90
3.80
4.00
4.00 
3.65
3.70
3.65
3.60
3.65
3.55
3.40
3.30

Sept.

3.40
3.65
3.70
3.70
3.93 
3.95
4.00
4.33 
4.35 
4.08
3.83
3.80
3.80 
3.75 
3.80
3.80 
3.80
3.80
3.75
3.70
3.70
3.70
3.70 
3.65
3.60
3.60
3.60
3.60
3.60
3.60

Oct.

3.60
3.60
3.60
3.60
3.60 
3.60
3.60
3.60 
3.60 
3.50
3.55
3.60
3.60 
3.60 
3.60
3.50 
3.55
3.60
3.60
3.60
3.60
3.60
3.60 
3.50
3.50
3.50
3.50
p w

3.70
3.80
3.85

Nov.

3.60
3.60
3.60
3.60
3.60 
3.60
3.60
3.60 
3.60 
3.55
3.50
3.60
3.60 
3.60 
3.60
3.60 
3.60
3.60
3.60
3.60
3.60
3.60
3.60 
3.60
3.60
3.60
3.60
3.60
3.60
3.60

Dec.

3.60
3.60
3.60
3.60
3.60 
3.60
3.60
3.60 
3.60 
3.60
3.60
3.60
3.60 
3.80 
3.70
3.75 
3.70
3.70
3.75
3.75
3.75
3.70
3.70 
3.80
3.70
3.70
3.65
3.80
3.75
3.70
3.70
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Rating table for Arkansas River near Canyon, Colo., from January 1 to June 26,
1903.

Gage 
height.

Feet.

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Discharge.

Second-feet.

180

200

222

248

276

308

344

384

428

478

Gage 
height.

Feet.

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Discharge.

Second-feet.

534

596

664

738

818

906

1,000

1,100

1,206

1,320

Gage 
height.

Feet.

3.9

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Discharge.

Second-feet.

x 1, 438

1,560

1,684

1,808

1,932

2,056

2,180

2,304

- 2,428

2, 552

Gage 
height.

Feet.

4.9

5.0

5.2

5.4

5.6

5.8

6.0

6.2

6.4

6.6

Discharge.

Second-feet.

2, 776

2,800

3, 050

3,300

3, 550

3,800

4,050

4,300

4, 550

4,800

Rating table for Arkansas River near Canyon, Colo., from June 27 to September
2, 1903.

Gage 
height.

Feet.

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

320

  364
416

472

530
590

654

Gage 
height.

Feet.

4.0

4.1

4.2

4.3

4.4
4.5

4.6

Discharge.

Second-feet.

722

794

870

950

1,030

1,110

1,195

Gage 
height.

Feet.

4.7

4.8

4.9

5.0

5.1

5.2

5.3

Discharge.

Second-feet.

1,280

1,370

1,460

1,555

1,655

1,765

1,885

Gage 
height.

Feet.

5.4

5.5

5.6

5.7

5.8

Discharge.

Second-feet.

2,015

2,150

2, 290

2,440

2, 590

Rating table for Arkansas River near Canyon, Colo., from September 3 to December
31, 1903.

Gage 
height.

Feet.

3.4

3.5

3.6

Discharge.

Second-feet.

131

182

233

Gage 
height.

Feel.

3.7

3.8

3.9

Discharge.

Second-feet.

284

335

386

Gage 
height.

Feet.

4.0

4.1

4.2

Discharge.

Second-feet.

437

488

539

Gage 
height.

Feet.

4.3

4.4

Discharge.

Second-feet.

590

641
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Estimated monthly discharge of Arkansas River near Canyon, Colo., for 1903. 
[Drainage area, 3,060 square miles.]

Month.

January ...........
February . ........
March ............

June . . . . . .........
July.. ....... ......
August ............

 *  

The year

Discharge in second-feet.

Maximum.

364 

364 

596- 

664 

862 

4,925 

2,150 

1,237 

605 

360 

233 

.335

4,925

Minimum.

248 

190 

248 

248 

248 

906 

530 

320 

233 

182 

182 

233

182

Mean.

318 
300 
430 
444 
472 

3,064 
1,491 

560 
337 
230 
230 
271

679

Total in 
acre-feet.

19, 553 

16,661 

26,440 

26,420 

29, 022 

182, 321 

91,678 

34, 433 

20,053 

14, 142 

13, 686 

16, 663

491,072

Run-off.

Second-feet 
per square 

mile.

0.104 

.098 

.141 

.145 

-.154 

1.001 

.487 

.183 

.110 

.075 

.075 

.089

.222

Depth in 
inches.

0.120 

.102 

.163 

.162 

.178 

1.117 

.562 

  .211 

.123 

.086 

.084 

.103

3.011

ARKANSAS RIVER AT SALIDA.

This station is located at the footbridge near the railroad shops at 
Salida. It was established April 11, 1895, and has been maintained 
for a portion of each year since 4hat time. The gage rod has been 
fastened to the north side of the footbridge, but considerable diffi­ 
culty has been experienced owing to the fact that ice and logs con­ 
stantly interfere with the rod, three new rods having been required 
in 1900. The banks are high and are not subject to overflow, but 
there are large bowlders in the stream, which interfere with the accu­ 
racy of the results of measurements.

A new gage was placed on the site of the former gage on August 27, 
1902, which has remained continuously ever since. This new gage 
consists of an inclined 6 by 7 inch pine timber, having its lower end 
securely bolted to a large embedded granite bowlder, and its upper 
end bolted to the north pier of the footbridge. The gage is painted and 
graduated to vertical feet and tenths, the distance between footmarks 
being 2.24 feet. The upper portion of the gage is painted on the south 
face of the vertical timber pier, to which the gage rod is bolted.

The new rod read 1.30 when the old rod read 0.2.
The bench mark is a circle on the top of a 2 by 2 foot granite 

bowlder almost buried in the earth, and located 3 feet northwest 
from the upper main post of the north pier of the footbridge on 
the north bank of the river. Bench mark is marked with chisel, 
"B. M. U. S. G. S."

This bench mark is 2.224 feet above the 3-foot mark on the gage.
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The importance of the maintenance of the station lies in the infor­ 
mation furnished as to the time required for water to flow from Gran­ 
ite to Salida and again from Salida to Canyon, this question having a 
bearing upon the distribution of the use of the water turned out from 
Twin Lakes; and it is, moreover, valuable from the point of view that 
it is extremely probable that the entire discharge of the Arkansas at 
this point may eventually be used for power purposes in the Grand 
Canyon of the Arkansas. a

Discharge measurements of Arkansas River at Salida, Colo., in 1903.

Date.

April6_. __---__._._ .........

May 27----.-. ..--.--..---..

June 16 ....................

July 15....... ..............
August 6 _ ... --..-. . .._

August 28-..----...........

September 24. .. ..... . ...

October 19 .................

Hydrographer.

F. Cogswell _-.-----.------..

___..do -....--..__._.._._.._
.....do ....--.----..----.-...
.....do ........._............
.....do ..._....__.....-......
.....do ......................
.....do ......................
.....do ......................
E. C. Murphy ................
F. Cogswell r ................

Gage 
height.

Feet. 

1.35

1.75

1.80

4.20

3.30

1.65

1.60

1.50

1.29

1.15

Discharge.

Second-feet. 

388

588

614

2,103

1,643

484

465

370

226

223

Mean daily gage height, in feet, of Arkansas River at Salida, Colo., for 1903.

Day.

I...... ......................................
2
3.  ........................................
4.... ............................. ...........
5-..........  ...... ........................
6....... ............................. ........
7  .........................................
8..................  .......................
9-...-.--     ---..-   ---.-'-..   -   . 

10.-.............  ....................... ...
11........... .................. ...............
12......... . .............................. ....
13.......--..--.-...-.....   .................
14............ ......... .......................
15-.....---   ................................
16-...-..... ........ ...... ....................
17...   ..... ......    .....................

Apr.

1.50
1.50
1.45
1.40
1.40
1.40
1.45
1.65
1.70
1.65
1.65
1.75
1.70
1.65
1.35
1.15
1.05

May.

1.15
1.25
1.15
1 25
1.30
1.30
1.75
1 60
1 60
1.60
1.75
1.80
1.70
1.90
2.15
2.30
a. 45

June.

2.25
2.65
2.85
3.35
3.40
3.30
3.40
3.40
3.30
3.40
3.25
3.00
3.35

63.45
3.80
4.10
4.45

July.

3.40
3.20
3.80
3.60

63.95
3.85
3.45
3.05
3.00

63.65
3.65
3.60
3.45
3.40
3.30
3.25
3.35

Aug.

1.95
1.80
2.00
2.40
1.90
1.80
1.90

02.95
&3.00
63.25
62.85
c3.80

3.80
3.30
3.40
3.30
3.00

Sept.

1.55
1.50
1.50
1.65
1.80
1.80
1.95
2.00
2.00
2.00
2.00
2.00
1.95
1.80
1.75
1.70
1.70

Oct.

1.40
1.40
1.40
1.40
1.40
1.40
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.40
1.40
1.40

a For more detailed information concerning this station, see Biennial Reports of the State 
Engineers of Colorado: Eighth, p. 480; Ninth, p. 361; Tenth, p. 298. Also publications U. S. Geo­ 
logical Survey: Eighteenth Annual Report, Part IV, p. 324; Nineteenth, Part IV, p. 355; Twen­ 
tieth, Part IV, p. 331; Twenty-first, Part IV, p. 230; Bulletin No. 140, p. 155; Water-Supply and 
Irrigation Papers, No. 16, p. 118; No. 28, pp. 110, 116, and 117; No. 37, p. 258; No. 39, p. 450; and 
No. 50, p. 322. Also report on Agriculture by Irrigation, Eleventh Census, by F. H. Newell, p. 104, 

z>Rain. c Cloudburst.
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Mean daily gage height, in feet, of Arkansas River, etc. Continued.

Day.

18............................................
19-.-. .... __._._.._  ...... .__   _.    
:;o._- ........................................
21
22-.....   .
23
24
35......  .......I..........................
26.................................. ......
27.....................................
2s
29......-.......   ....... __.___  ., ..
30.........................   .... ........... .
31...... _._.._        _         .__

Apr.

1.00
1.00
1.00
.95

1.10
1.35
1.40
1.35
1.35
1.30
1.30
1.20
1.15

May.

2.10
2.00
2.00
1.85
1.80
1.70
1.70
1.70
1.75
1.80
1.80
1.80
1.85
1.95

June.

4.65
4.35
4.45
3.90
3.80
3.80
3.80
3.55
3.45
3.40
3.40
3.55
3.50

July.

3.40
2.90
3.35
3.00
2.90
3.00
2.80
3.05
2.95
2.90
3.00
9 on
2.90
2.90

Aug.

3.00
2.75
2.60
2.00
2.00
1.85
1.80
1.70
1.70
1.70
1.70
1.80
1.75
1.60

Sept.

1.60
1.60
1.60
1.55
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.40
1.40

*

Oct.

1.35
1.30
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.30
1.70
1.60
1.35

Rating table for Arkansas River at Salida, Colo., front January 1 to June SO, 1903.

Gage 
height.

Feet.

0.9

1.0

1.1

1.2

1.3

1.4
1.5

1.6

1.7
1.8

Discharge.

Second-feet.

200

234

272

312

354

398

446

498

554

614

Gage 
height.

Feet.

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Discharge.

Second-feet.

676

740

805

870

935

1,000

1,065

1,130

1,195

1,260

Gage 
height.

Feet.

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Discharge.

Second-feet.

1,325

1,390

1,455

1,520

1,585

1,650

1,715

1,780

1,845

1,910

Gage 
height.

Feet.

3.9

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Discharge.

Second-feet.

1,975

2,040

2,105

2,170

2, 235

2,300

2, 365

2,430

2,495

Curve poorly defined; extended below 1.35 feet gage height.

Rating table for Arkansas River at Salida, Colo., from June 21 to December 31,
1903.

Gage 
height.

Feet.

1.2

1.3

1.4

1.5

1.6

1.7

1.8

Discharge.

Second-feet.

218

266

322

384

448

514
"580

Gage 
height.

Feet.

1.9

2.0

2.1

2.2

2.3

2.4

2.5

Discharge.

Second-feet.

646

712

778

844

910

976

1,042

Gage 
height.

Feet.

2.6

2.7

2.8

2.9

3.0

3.1

3.2

Discharge.

Second-feet.

1,108

1,174

1,240

1,306

1,372

1,438

1,504

Gage 
height.

Feet.

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

1,570

1,636

1,702

1,768

1,834

1,900

1,966

Curve poorly defined.
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Estimated monthly discharge of Arkansas River at Salida, Colo.,for 1903. 

[Drainage area, 1,160 square miles.]

Month.

April

June . . . _ _ . .
July ...............

September .....
October -._»_____.___

Discharge in second-feet.

Maximum.

584 

1,032 

2,462 

1,999 

1,900 

713 

514

Minimum.

217 

292 

902 

1,240 

448 

322 

218

Mean.

389 

589 

1,737 

1,540 

973 

500 

286

Total in 
acre-feet.

23, 147 

36, 216 

103, 359 

94, 691

59, 827 

29, 752

17, 585

Run-off.

Second-feet 
per square 

mile.

0.34 

.51 

1.50 

1.33 

.84 

.43 

.25

Depth in 
inches.

0.38 

.59 

1.67 

1.53 

.97 

.48 

.29

MISCELLANEOUS MEASUREMENTS IN THE ARKANSAS DRAINAGE BASIN.

The following miscellaneous measurements were made in the Arkan­ 
sas drainage basin in 1903:

Miscellaneous measurements in Arkansas drainage basin in 1903.

Date.

Apr. 25

30

May 11
14
23
28

June 6
18

July 1
9

17
22

Aug. 1
6

Apr. 22
May 1

8
9

25

Stream.

_.._.do ............

.....do .___........
.....do ............
.....do ............
.....do ............

do ......
do ......

.....do ............

.....do ........ ...

.....do ...........

.....do ............

.....do .__....__...
do . .._..

Amity canal . . .
do . .......

. ..do . ..

.....do ---.-.--.-..
A-nishat)a River ...

Locality.

above mouth.

... do .___ ._     -    

.....do ........................

do ------._ ..

do .... -..-. ......

do . ----- . .

do . .--.

.....do .......................
do - -:.

.....do ........................

.. do .............-......_.

.....do ........................
At rating flume -.   ._-.---__-.
.....do __.....----.-----.-----.

At mouth, railroad bridere _ . .

Gage 
height.

Feet.

0.30

.20

.62

.60

Discharge.

Sec. -feet. 

0.55

.45

.59

.59

.66

.60
(«)

3.00

&1.00

61.00

61.00

61.00

61.00

61.00

5.49

2.99

2.56

17.89

4.17
« Less than 1 second-foot. & Discharge was estimated.
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Miscellaneous measurements in Arkansas drainage basin, in 1903 Continued.

Date.

May 27

June 15

July 1

Aug. 3

Apr. 24

30

May 9

11

14

23

28

20

July 9

17

23

31

Aug. 6

18

Apr. 23

May 1
9

15

21

29

22

July 15

Apr 22

Mav °

16

19

21

30

July 15

24

29

Aor. 21

Stream.

....-do ............
-...-do ------------
.---.do ..... -__ -

-_._-do ............
.....do ............
.--..do ............
--___do -..-...-..-_
... .do ............
.....do ............
.....do ............
.....do ....--...-.-
....-do ......._....
.....do ..----..-.--
....-do _---_._-,_.
.-.-.do ............
.....do ------------
---..do ............
.....do ....._......
.....do ---.-.....
-....do ............
.-...do ............
.....do -.-....--._-
---..do ..-.-...-.--
.....do ............
--...do ..-__.-..._.
.....do ---.------._
.....do .......... _.
..-.-do ----_--__-.
___..do -_-----..--.
.....do .--..----_-
.-...do ___---.._-_.
.....do __-.........
.....do ..-------.-_
....-do ............
....-do ............
..-..do __-..---..._
--...do ...........

Locality.

.-..-do ........................

.....do ........................
-....do __._-...-.....-.--------

-_-.-do ...._.................__
.....do ...._.............-..-..
.....do -   ____..._._..   -.._-
..-..do ........................
.....do __................._._..
..-..do -.--.-.......--.-....-..
.....do ........................
-.-..do  .........._...........
..-.-do -....--.-.-....-..-.-...
.. .-do ........................
-...-do ................_.......
.--.-do ......................_.
.....do ........................
.....do ........._..............
Caddoa bridge. --..-------.

.....do ........................

.....do ........................

..-.-do ........................

....-do ......... ...--.---....-

.....do  .--.-.-.___-_----  

.....do ........................

.....do ........................

.....do -_.__-__..-....---....--

.....do ........................
-...-do __.-.....-----..........
.....do ........................
.....do ........................
.. ...do. ................... ....
.....do ........................
....-do .-...---.--.-..--.-.----
-....do _--.-.._ ........-_.....
..-.do ........................
Bvron ......... .._....-.--...

Gage 
height.

Feet. 

0.60

1.23

1.00

1.40

1.10

1.05

Discharge.

Sec.-feet. 

4.00

« 100. 00

16.60

« 15. 00

9.11

8.46

11.76

11.60

9.16

13.89

16.00

1,616.00

5, 973. 00

89.00

291.00

115. 00

209. 00

22.00

30.00

29.00

37. 95

34.90

24.00

630.00

33.00

171.00

4, 042. 00

23.72

15.00

14.16

61.00

61.00

6 1. 50

61.50

62.00

52.00

44.00

4.00

12.12
a Indicates that discharge was estimated from train. 

IRR 99 04  30

& Estimated.
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Miscellaneous measurements in Arkansas drainage basin in 1903 Continued.

Date.

May 2
2

7
16

24

June 29
July 11

14
24
29

Aug. 10
14
20

Apr. 21
May 7

7
7
7

29
July 11

14
34
28
29

Aug. 10
14

May 7
16
18
30

June 4
25
29

July 11
14
24
28

Aug. 10
14

Stream.

Arkansas River
Big Sandy Creek .
.....do ...__....._.
.....do ............
.....do ............
--...do ............
._--.do ............
.--.-do ............
.....do ............
.....do ............
.....do --------....
..._-do ............
.....do .--........-
Buffalo canal.
.-...do ._..-... ....
.....do ------------
...--do ............
.....do ............
.....do ..------....
-.-_.do       ...
.. do -----------
_._._do ............
.....do ____....-...-
.....do --.-----..._
.....do ............
-_.._do ..--.-...-.-
..._.do ----.---.-..
Buffalo Creek.....
.....do .-.--.______
...-_do _...__......
....-do _-____---__-
.....do --------_...
.-.-.do ............
.....do ............
.....do ............
.--..do --.-.._-....
.-.--do -....-.-..--
...--do ._---. .---..
  do ---_--..-..-
-..--do-.--.--.....

Locality.

Byron. .         _   -    

....-do ............. ...._-.--_

.....do ..........-......_......

. ---do       ._ .      
-.-.-do ........................
...__do -_-------.---...----.-.-
--...do .-...-.--...--..-....-..
-..--do -....--..-__ ...... .--.-
.....do ----.--...-...--....--..
--...do .....................
.....do _.._-...... .-
-...-do --....
Below head gate . . .
At rating fhune ----- . .
.....do.............. ..
-....do -......._.- ..
_--_-do ...........
Granada ..-_______

-_-._do ___..--..-.
_-___do .....-- ...
.....do .............. . ...
..--.do -..------.-..
...--do __--....--.
---_-do -.. __.__.___.. .
__-._do ...........
.-.-.do ...........
At mouth. ------...-.. ._.-_-
.....do  .       .   .. 
-----do .-..__--____-- .......
--...do .......................
____-do -__-_.-..-.-....-..- .
Granada . -....-.
  ..do ........... -
_....do -..-..--..-__-....._ -
.....do        ..   __
.....do -----------..__ - -.
-....do ........................
-....do ..... ..................
.....do......:............. ....

Gage 
height.

Feet.

.95

.10

.23

.40

.48
1.50
1.30

1.30
1.65
1.80
1.97
1.15

Discharge.

Sec.-feet. 

17.00

0.20

o.SO

o.SO

.00
o.SO

.00

.00

ol.OO

.00
«. 50

.00

.00

6.69

1.35
5.12

14.00

17.56

39.00

15.00

.00

.00

12.00

28.00

37.00

67.00

13.00
a. 30

.00
«. 10

2.00
0.50

6.00

6.00
o.50

o.50

.00
o.SO

o.50

.00
« Estimated.
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Miscellaneous measurements in Arkansas drainage basin in 1903 Continued.

Date.

'Aug. 20

May 1

9

29

June 5

30

July 10

15

23

30

Aug. 7
15

19

June 16

July 15

Aug. 6

28

Sept. 24

Oct. 19

Nov. 18

May 16

19

June 24

29

July 14

24

Aug. 10

20

May 13

27

June 17

July 2

8

Aug. 5

Apr. 5

6

27

30

July 31

Stream.

Buffalo Creek

.....do ._....-......

.....do ............

.....do ............

..---do -.-..-.-.....

.---.do ...........

..-.-do ............
-----do _.__-...----
...--do .-..-......_
....-do ............
.....do ............

do

.....do ._-.-.--__-.

.....do --.---.-..--

.-...do -.--...-.---
-...-do --..-....._-
.....do _-------...-
.....do _-.._...-.-.
Clay Creek . ......

.....do --..--._-

.....do ----.-..-.--

.....do -.-..---__..

.....do ----.-.....-

.....do -----_. .
-..-.do _.........._
.-...do ...........
Crooked Arroyo _
.....do .........
.....do -----_.__...
.....do -----------
.....do --.----.--..
..-..do ............

factory. 
.....do .--..... -

_----do __---..-....
.....do ............

Locality.

Granada . . ... . . ._..._ - . .

.....do .........._.............

....-do _--.._________-_----.__-
. . do

-__-.do ....._..... ............
__...do ........................
..-..do -._.-.-_____.--__-____--
.....do ........................
.-..-do ........__..............
...--do ........................
-..._do ........................

__--.do ........................
.....do ._......_...............

. do
_....do ...-_.....-....... .......
_..._do -----.--._....-....--...
.._-_do ........................
At mouth. ------ --------..--_-

_...-do ........................
.....do ........................
... -do ........................
At mouth (Lamar) . . . . . . . ...
At mouth -....--.--. . -----
.....do ........................
.---.do ..........__............
Near La Junta ------------ .._
.....do --------__. .............
Near La Junta railroad bridge .
.....do __--__--.._-----------

.."...do ......................
Rocky Ford -.......-_....--....

.....do __-__----___-----..-----

..---do _-__-----.-..-.-.--.--.-

....-do _.......................

Gage 
height.

Feet.

1.36

1.38

Discharge.

Sec.-feet. 

« 1.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
o.50

.00

.00

85.00

78.00

16.00

87.00

70.00

42.00

56.00

1.24

72.00

«2.00

«2.00

4.00

.00
ffl.50

ffll.OO

«. 30

.50

3.00
ffll.OO

.00
o.60

93.00

50.00

62.00

56.00

146. 00
a Estimated.
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Miscellaneous measurements in Arkansas drainage basin in 1903 Continued.

Date.

June 22

30
July 15

23

30

Aug. 15

19
Apr. 21

May 2

Apr. 25

30

May 11

14

23

28

18
July 1

9

17

22
Aug. 1

6
Apr. 22

May 2

8
Apr. 25

30

25

30
May 1

9
15

29

23

30
July 10

15

Stream.

____-do ............

.....do ------------

....-do ............

.....do -----------

.....do ..........._

____-do

...--do ._--_.___-_.

_--_-do ............

Horse Creek. ______

____-do _....._.....

___--do .........___

..-.-do ............

.....do ............

-___-do -.-.-_---..-

_-_-_do  .. ...._.

-_.__do __.-_.-----_

_.-_.do ..__..--...

-...-do ------------

-___-do ....._....-.

.....do .-. _......

._---do ---.---..-..

-...-do   ___..____

....-do ............

.---do ____________

.--.-do ._..--------

.....do .__......_..
"Wild f^i*_-.C-"U"

-....do __........__

....-do ............

.....do --..-------.

..-..do ._-_---.-...

.....do ............

  do ------------
...--do -_---.-_-

.....do ............

Locality.

Wagon bridge, near mouth _ -

.-...do _._____--___.----__i-_._

......do _____---____---__.--_-_

....-do  ____-_--___.._._-__-

.-...do _________.________ ____

--___do _.________--___..----___

....-do .__-____._ __.._.. ._

-...-do .._....._... ------ -.-.

.....do  -___   -...-..----

__..-do _-..-.----_._---___-_--_

...--do __._____-__._    -   -

.....do .__-..--___.___------_

---.do .._.....................

.-..-do ._.._...................

.....do ........ .--...--.-   ..

.....do ......_._....._.........

_.___do ...___......._...._.....

.....do ........................

.....do ......._...._..___......

.....do ........................

.....do ......................__

_ -..do _....__...........__....

.....do .....__.................

-___-do .--- ...................

.....do __...   _--__.__._._   

In rating flume.... .... - - -_-

..-.do __.........._..._-......

.....do ______----__._._--._-

.....do __..__-------- ---  

.....do _..............._.......

.....do ._._____-- ._--.---._

.....do ........................

.....do .....................-_.

.....do ........................

Gage 
height.

Feet.

1.42

1.80

2.08

Discharge.

Sec.-feet. 

153. 00

«. 50

.00

«. 50

.00

.00
«.50

2.09

.00

.00
«. SO

a. 30

.00

.00

.00

.00

.00

23.00

« 1.50

a 1.00

.00

.00

.00

.00

18.00

15.85

5.00

24.00

39.00

20.73

26.76
.00

.00

.00

.00

.00

« 1.00

.00

.00

.00
a Estimated.
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Miscellaneous measurements in Arkansas drainage basin in 1903 Continued.

Date.

July 23

30

Aug. 7

15

19

Apr. 23

May 1

9

14

22

28

3une 6
SO

22

July 1

6
10

16

22

31

Aug. 6

17

18

May 1

9
15

29

June 5

6

22

30

July 10

15

23

30

Aug. 7
15

19

June 16

July 15

Stream.

Mud Creek. . --...-

-...-do ............

.....do ............

.....do .-__- .__-..

Purgatory River - .

.-..-do ---.--..----

....-do ------------

.....do-.   ........

.....do .   ...   ..

.....do ............
.-...do -.....__---.
.....do ------------
.....do ------------
.....do ------------
.....do ------------
.....do ............
.....do -----.--_--_
...--do _-__-__-....
.....do -..-....--..

.....do ------------
-.-..do ............
Rule Creek _____-.

.....do .-.-..---.

...--do ............

do

do

.--..do ............

.....do ............

.....do ............

....-do __--_. .____.

..-..do ............

.-...do _--_--. ___

.....do   ..   _.

-----do _-__--..___

South Canyon ditch

South Canyon ditch

Locality.

At mouth --.-._-.-. -..---.-

-....do _-_.--_-...-__--.._-.---

mouth, 
----.do .   __._.._..   __    

..--.do ....... .................

.-...do -............_-..-..--..

...--do -.-----..-..---.-.--.---

--..-do ........................

--...do  . .       .    -

.....do ........................

.....do --._.__.  ._...   

.....do   _   .   .......    .

.....do ........_.........._....
.do

....-do _-...-.--........ .._--.

....-do ---.......__---....--.--

...--do ........................

.....do .----.-.---....-. ------

....-do ........................

.....do ........................

Three-fourths mile from mo nth .

....do ........................

.....do -------.-.-..-------....

   do ------------------------

.....do ........................

.....do...... ..---_...-.-......

... ..do -----..--.--._--- .----.

-. .-do ................. .......

do _ - . -

Canyon . . . . . ...........

Canvon . . . . . . . . . . . .. . . .

Gage 
height.

Feet.

2. 50

2.50

2.00

1.50

1.35

1.70

1.60

.80

.55

1.65

1.70

Discharge.

Sec.-feet. 

0.00

.00

3.00

.00

.00
2.27

2.87

2.30

3.00

4.31

4.00

15.00

956. 00

956. 00

274. 00

109. 00

43.00

156. 00

242. 00

19.00

4.00

492. 00

489. 00
«. 30
fl.30

.00

.00

.00

.00
a 1.00

.00

.00

.00

.00

.00
a 1.00

.00

.00

13.00

48.00
« Estimated.
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Miscellaneous 'measurements in Arkansas drainage basin in 1903 Continued.

Date.

Aug. 6

28

Sept. 24

Nov. 18

Apr. 27

28
May 12

13

24

27

June 7

17

July 1

2

8
18

21

Aug. 1

5
July 25

Aug. 12

21
May 5

6
18

July 11

12

24

27

Aug. 13

21

Apr. 21

May 2

Apr. 8

20

20

21
May 16

May 29

June 5

Stream.

South Canyon ditch
.....do _-.--.. -
_-_-do .-...-....

..--_do _________
Timpas Creek

__-.-do ............
   .do .   ---.._.
.--..do _----.--....
-----do ............
--..-do ............
......do ............
.....do _-....--_...
   do ------------
....-do _..___-____
.-..-do _.-_......._
_-__-do .___ .......
--_-_do .-.-..-,.---
--__-do -_..._......
.....do .-____   
Two Butte Creek -
.....do   ____   
.....do '._-_...-.-_.
Wild Horse Creek
...-do ---------...
.....do ..---...-...
._...do ...-...-...-
.....do -_-_..-..-.
_....do -_.-_......-
--...do .--..-......
_....do ............
...-.do ............
X Y canal. ........
.....do ...........
.....do __.___.__._.

..-.-do ............

....-do ............

.....do ............

....-do ____________

.....do -----.......

.-...do _....__...._.

Locality.

.....do -._-----------------.---
-...-do ........................
-..-.do ........................

-____do _____-__-__._--___---_-

.....do ............._.-........

.....do -.----   --...-  ---

.....do .._............-........
do

.....do ............ ........   .

.....do --.._......._...........

.....do .................._...-.

.....do .---.---..........-.---.

.....do ........................

.....do ......_..............-..

.....do __._.____ __._..   -..

.....do ........................
Holly ................. ........
.....do ........................
.....do ........................

.....do ........................
do

.....do ........................

.....do ........................

..._.do ........................

.....do ............... .........

.....do --------_   -_--.-...._.

...._do ........................

Holly-.........--.....--.-.

At Granada bridge ..-...-..-

.....do  ..-.-._......... ..

Gage 
height.

Feet.

2.90

1.65

1.60

1.40

1.60

1.50

1.30

1.32

Discharge.

Sec.-feet. 

.00

39.00

41.00

.00

29.75

11.21

13.80

30.30

9.17

12.10

661.00

66.00
« 36. 50

6 35. 00

20.00

41.00

33.00

20.00

21.00

.00

.00

.00

.00

24.20

.00

.00

500. 00

.00

.00

:00

.00

26.00
. 24.10

10.64

7.33

6.82

5.64

.70

.00

0.00

.00
By C. W. Beach at railroad bridge. & By Antoine Jacob at Swink.
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Miscellaneous measurements in Arkansas drainage basin in 1903 Continued.

Date.

May 2

i

8

June 21

July 29

June 22

July 2
t**
i

13

23

Aug. 4

13

June 34

July 1

5

30
Aug. 4

13
Sept. 5

Nov. 25

Dec. 21

Stream.

Markham Arroyo

Maiiville canal

Lamar canal . . .

Kicking Bird canal

Boggs Creek. ..

East Fork of Ar­
kansas. « 

.....do ------------

__-__do ...........

.....do ------------

-____do ......_.....

.-.-.do ----.....---.

.....do ............

Lake Fork of Ar­
kansas. « 

.....do ------------

.....do ------------

.....do ............
____-do --.-.-.-----
.....do --.---..--..

.....do _.-_--------

___..do ____________

Deer Creek .....

.....do ............

Locality.

At mouth - - - - - - - - _ _ - - - -

At head gate _ . . . . . . . _____

-....do -_--__-______ _.-___-

At mouth _ .

Leadville Junction _ - . . -----

-.-..do ____..-....__.--------._

.....do ........................

.....do ............_.-....-....

-.-..do ....

... ..do -----._--.-________.----

.....do ____...-__----__-_______
Arkansas Junction, Colo. _ . _ _ _

.....do --.-__---___-_-_-------.

.....do ........................

__.__do ........................

.....do -.   -..................

.....do ........................

.....do ----- _ ....._..........
-____do____ ..._...-....

Near Hydre, Okla _____________

____-do ...._.'.. ................

Gage 
height.

Feet.

6.35

3.52

2.38

2.13

2.01

1.88

1.52

1.48

1.71

1.40

.97

2.64

3.37

2.07

1.93

1.77

Discharge.

Sec.-feet. 

0.83

13.51

13.51

807.00

1.30

173. 00

125. 00

91.00

76.00

52. 00

16.00

13.00

170. 00

133. 00

84.00

55.00

33.00

8.00

6.00

10.00

.33

.19

o See following list of gage heights.

Mean daily gage height, in feet, of East Fork of Arkansas River at Leadville
Junction, for 1903.

Day.

1. .........  ... .
9

3......... ........
4.-   ...... . .... 
5. ........... -...
6. ................
7.-...........   .
8. ................
9_   -..-.-.---.

10.........-   ....
11. . ............ ...
12. ............. ...
13...........'......
14.................
15.................
16.................

June.

......

July.

2.38

2.20

2.17

2.22

2.13

2.22
2.01

2.08

Aug.

1.59

1.32

1.47

1.48

1.48

1.48

1.44
1.44

Sept.

1.51

1.50

1.50
1.67

1.57

1.56

1.55

1.49

Oct.

1.42

1.42

1.39

1.39

1.39

1.43

1.54

1.50

Day.

17.. ............ ...
18.......--...-...-.
19..... ............
20................. 
21
22
23.         ....
24.. ....... ........
25
26.................
27......... _..._...
28......  ........
29
30
31.................

June.

2.60

2.50

2.52

2.40

2.40

2.40

July.

2.04

2.00

1.73

1.88

1.76
1.72

1.60

Aug.

1.44

1.48

1.46

1.94
1.75
1.70

1.60

1.57

Sept.

1.48

1.47
1.46

1.42

1.39

1.41

1.47

Oct.

......
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Mean daily gage height, in feet, of Lake Fork of Arkansas River at Arkansas
Junction for 1003.

Day.

1.  ............
g
3-.. ............
4..__. ...........
5.... ............
6................
7.. . .............
8__. .............
9. .... ....

10_- ..............
11...............
12  ....... . .....
13......... . ......
14...... ...... ....
15.... ........... .
16................

June.

2.00
1.88
2.10
1.73
1.85
1.68
2.13
2.34
1 96
2.10
1.84
1.T5
1.83
2.28
2.09
2.95

July,

1.40
1.28
1.20
1.08

.97

.87

.92
1.00
1.20
1.22
1.16
1.08
1.06
1.00
.90

Aug.

2.20
2.16
2.12
2 07
2.03
2.00
1.98
1.97
1.97
1 96
1.92
1.92
1 9°

1.92
1.90
1.93

Sept.

1.82
1.82
1.82
1.80
1.77
1.75
1.95
1.95
1.95
I.ft5
1.95
1.96
1 96
1.96
1.98
1.96

Day.

18-.  -     
19..  .    . 
20-.     .. 

22.-        
23.-        
24-.    .     
35..    ...   
26
27-.         .
28...... ....__...
29.-        
30.   ...........
31--...--    

June.

2 42
2.20
2.20
2.00
2.04
1.94
1.71
1.64
1.54
1.54
1.50
1.50
1.46

July.

2.64
2.68
2.66
2.60
2.64
2.60
2.59
2.56
2.56
2.53
2.50
2.48
2.34
3 27
2.28

Aug.

1.93
1.94
1.90
1.87
1.89
1.89
1.90
2.00
2.00
2.00
1.97
1.94
1.89
1.86
1.84

Sept.

1.95
1.94
1.92
1.90
1.86
1.86
1.84
1.82
1.80
1.80

<">

a Water shut off during construction at outlet of reservoir.

Mean daily gage height, in feet, of Tennessee Fork of Arkansas River at Leadville
Junction for 1903.

Day.

1... ------ ....... .

3.-.....   .......
4...    .   .... ..
5        .... .
6_. .___.. ...... ...

8-            
9.- ......     ..

10.        .  
11-           
12.           .
13-         . 
14-.          
15 -        
16..   .... ........

June. July.

1.95

1.89

1 72

1 81

1.75

1.81
1.70

1.75

Aug.

1.38

1 37

1.37

1.33

1.27

1.27

1 27
1.27

Sept.

1.25

1.25

1 25
1.38

1 32

1.31

1.30

1.30

Oct.

1.26

1.24

1.23

1.25

1 *>2

1.21

1.21

1.20

Day.

17.       -  .
18   ....... ......
19.-       -.  
20.    ...... --....
21..          
22-           
23.           
24
25
26--..  ...... ....
27.          . 
28. _-.,._. ........
29 ....     
30.-. ......_.....-.
31...... ....... ....

June.

2.50

2.40

2.29

2 15

2.10

2.10

July.

1.68

1.58

1.55

1.55

1.48

1.38

Aug.

1.30

1.29

1.29

1.38
1.31
1.31

1.29

1.27

Sept.

1.26

1.24
1.23

1.23

1 22

1 21

1.26

Oct.

RED RIVER DRAINAGE BAS13ST.

The headwaters of Red River include several forks, all of which 
have their sources in northern Texas. Red River takes a general 
easterly direction along the northern boundary of Texas, and then 
turns toward the southeast and flows through a low, swampy region 
in Louisiana into the Mississippi, not far from the southern boundary
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of Mississippi. Washita River rises in northern Texas, crosses 
southern Oklahoma, and flows into Red River in the southern part of 
Indian Territory, about 10 miles from Denison, Tex.

Sulphur Fork of Red River has its headwaters in Hunt and Fanniu 
counties, Tex., flows eastward, forming the boundary between Delta, 
Red River, and Bowie counties on the north, and Hopkins, Franklin, 
Titus, Morris, and Cass counties on the south, and empties into Red 
River in Arkansas about 7 miles north of the boundary line between 
that State and Louisiana. The flow of this river is very unreliable, 
changing with the rainfall. If the summer is at all dry it ceases to 
flow altogether, but there always remains enough water standing in 
pools to water stock. During or immediately after 1 protracted or 
unusually heavy rains the river becomes very wide and deep, floods 
its bottoms, and often occasions considerable loss of stock and damage 
to planters and the railroads.

Big Cypress River has its headwaters in Franklin and Titus coun­ 
ties, Tex., flows in a general easterly direction, and empties into Red 
River. The flow of the river is unreliable, varying with the rainfall. 
In the summer it ceases to flow, becoming dry, except in those places 
where the water stands in holes. After long or heavy rains the stream 
is liable to overflow its banks.

The following stations were maintained during 1903 in the Red 
River drainage basin: Ouachita River near Malvern, Ark.; Washita 
River at Anardarko, Okla.; Otter Creek near Mountain Park, Okla.; 
and Red River (North Fork) near Granite, Okla.

OUACHITA RIVER NEAR MALVERN, ARK.

This station is located at the fall line on the river, at the Rockport 
Bridge, If miles northwest of Malvern, Ark. The vertical gage, which 
is fastened to the web between the cylinders of the first pier from the 
left bank, was installed March 3, 1903, by the General Bauxite Com­ 
pany. It is read once daily by A. M. Baker. Discharge measure­ 
ments are made from a three-span iron highway bridge 500 feet long 
and from 30 feet of trestle approach on the right bank, and the first 
was made by J. M. Giles, May 15, 1903, at which date bench marks 
were established. The initial point for soundings is the end of the 
iron bridge on the downstream side at the left bank. The channel 
is straight for 1,000 feet above and 800 feet below the station. The 
right bank is high and wooded and overflows only during extreme 
floods. The left bank does not overflow. The bed of the stream is 
composed mainly of rock and is permanent. An old dam just below 
the bridge is the cause of the sluggish current at low water. At 
this stage, however, measurements can be made by wading at gaps
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in the dam, where a good velocity may be obtained. Bench mark 
No. 1 is the top of the first cylindrical pier from the left bank on 
the downstream side. Its elevation is 27.08 feet above the zero of 
the gage. Bench mark No. 2 is a copper plug set in the northwest 
corner of the left concrete abutment. Its elevation is 26.23 feet above 
the zero of the gage. Bench mark No. 3 is the top of an eyebolt 
set in the solid rock about 25 feet south of the bridge, at a point 90 feet 
from the initial point for soundings. Its elevation is 11.86 feet above 
the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of M. R. Hall, district hydrographer.

Discharge measurements of Ouachita River near Malvern, Arlc., in 1903.

Date.

May 15... ..................

May 16-_-. --___-____-__-___

FulyO'.... ..................

Do.._-_. ..............
JtdylO...... _______________

Hydrographer.

J. M. Giles.----..-----...--.

___._do __-..-_______.___..___
____.do ______________________
.....do ---.-_------.----.--.-
-..-.do ______________________

Gage
height.

Feet. 

5.60

5.00

.65

.65

.80

Discharge.

Second-feet. 

4,395

3,455
171

198

243

Mean daily gage height., in feet, of Ouachita River near Malvern, ArJe.,for
1903.

Day.

1
2....................................
3...... ........................... ...
i..... ...............................
5  -   .___.........___._______.....
6-.... ..........._._..___.._____._..
1.... ................................
^. ...................................
9....................................
0.- . ...
1...... ..............................
 2....................................
3....................................
4-. -___...._._...._._ -

6.......
7...:................................
S. ...................................
9...... ..............................

Mar.

5.70
5.50
5.50
6.40

11.30
10.90
9.90

19.40
30.00
13.30
8.80
T.30
6.40
5. TO
5.40
5.00

10.60

Apr.

3.30
3.20
3.00
2.80
2.80
2. TO
2.60
2.60
3.00
2.80
2.60
2.80
2.60
2.60
2.40
2.60
2.40
2.30
2.00

May.

(a)

(a)

1.80
1.80
1.80
2.00
2.80
9.20

20.20
10.60
T.20
7.80
7.60
T.20
5.80
5.10
4.60
4.30
4.40

June.

640
600
5.60
43fl
400
350
300
300
3 TO
290
280
2.20
2.00
1.80
1 50
1.40
1.40
1 20
1.00

July.

1.10
.90
.90
.90
.90
.90
.90
.80
.TO
.80
.80
.90
.80
.TO
.TO
.70
.60
.60
.60

Aug.

2.60
1.70
1.30
1.10
1.00
1.00
1.00
1.00
1.00
1.20
3.30
5.00
6.40
5.00
4.80
5.30
4.10
4.00
7.80

Sept.

410
330
350
330
210
1 60
1 40
1.40
1 40
1 20
1 00
1.00
1,00
1.00
1.00
1 00
1 90
6.40
4.90

Oct.

1.00
1.00
4.40
4.00

15.60
8.70
7.00
5.60
4.30
3.70
3.30
3.00
2.70
2.70
2.40
2.00
1.90
1.90
1.80

Nov.

1.00
.90
.90
.90
.80
.80
.80
.80
.80
.80
.70
.70
.70
.70
.70
.70
.70
.70
.70

Dec.

0.70
.70
.70
.70
.70
.70
.70
.70
.70

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

"Missing.
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Mean daily gage height, in feet, of Ouachita River, etc. Continued.

Day.

20....................................
21...........   . ............... ......
22.. ................ ................. .
23   -       .   ..     .  
24.......... ..........................
25........ ............................
36... .___.__...._..________________.__
27.... ...... ..........................
28....   ..             _   .   _
29.... ................................
SO........ -   ._   .____ _   . ._
31... ...... ........................'...

Mar.

6.60
11.00
8.50
6.80
5.90
5.20
4.80
4.60
4.20
4.00
3.70
3.50

Apr.

1.90
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.80

May.

9.50
8.50
6.50
5.00
4 40
3 40
3.20
9 on

2.80
2.80
4 80
7.60

June.

1 00
1.00

90
90
80

.80
1.00
i nn
1 30
1 91)

1 10

July.

0.50
.80
.80
.70
.70
.70
.70
.70
.70
60

.50
2.20

Aug.

6.10
3.90
3.30
2.80
2.50
2.20
1.90
1.50
.90

2.50
8.00
6.90

Sept.

4.60
4.60
4.00
3.60
2.80
2.00
1.80
1.60
1.30
1 00
1.00

Oct.

1.80
1.80
1.60
1.60
1.60
1.40
1.40
1.40
1.40
1.30
1.30
1.30

Nov.

0.70
.70
.70
.70
.70
.80
.80
.80
.80
.70
.70

Dec.

1.00
1.00
1.00
1.60
1.80
3.20
3.00

......

WASHITA RIVER AT ANADARKO, OKLA.

This station, established October 25, 1902, by W. G. Russell, is 
located at the highway bridge one-half mile north of the Anadarko 
railroad depot. The gage is of the wire type, with the scaleboard 
graduated to feet and tenths, and spiked to the hand rail of the 
bridge. The initial point for soundings is on the right bank. The 
channel both above and below the station is straight for 200 feet; the 
right bank is high, and the left bank is low; both banks are liable to 
overflow; the bed of the stream is sandy and constant. The observer 
is James II. Dunlap, who reads the gage once each day.

Bench mark No. 1 is a large spike in the stringer above the second 
floor beam from the south end of the bridge on the downstream side. 
Its elevation is 22.92 feet above gage datum. Bench mark No. 2 is a 
spike driven 4 feet above the ground in the trunk of a cottonwood 
tree near the south end of the bridge. Its elevation is 26.74 feet 
above gage datum.

The observations at this station during 1903 have been made under 
the direction of G. H. Matthes, district engineer.

Discharge measurements of Washita River at Anadarko, OTela., in 1903.

Date.

August 10 _____ . . _ . . . .
September 19 _ _______ . . .
October 19 _,____.__.__.____
November 23 _ . . . . . . . .
December 19 ........ ... .

Hydrographer.

L.M.Holt. . ............
F. Bonstedt.... ________..._--
E.R.Kerby _................
.....do _.....................
...__do _._...................

Gage 
height.

Feet. 

3.50

3.80

2.70

3.20

3.30

Discharge.

Second-feet. 

167

94

82
94

103
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Mean daily gage height, in feet, of Washita River at Anadarko, Okla.,for 1903.

Day.

1.. ............... ....

S.. ................ .-
4.. ................... 
5.....................
6..... ................

8..... ................
9..... ............... .
10.....................
11....................
12... ............... ...
13.. ................ ...
L4.____ ................
L5.. ...... --........-..
16..  ................

!D 8.. ............... ....
9.....................
50..... .......   _   
51.  ......... ........
52......... .... ........
53..... ................
u.c:::::::::::::::::::::
56....... ......... .....
57..... ................
>Q38..... ...... ....... ...
iS9.. ................ ...
...... ................
fi.. ...................

Jan.

3.10
3.10 
3.10
3.10 
3.10
3.00
3.00
2.90
2.90 
2.90
2.90
2.90
2.90
2.90
2.80
2 80
2.80 
2.80
2.80
2.80
2.80
2.80
3.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90
2.90

Feb.

2.80
2.80 
2.80
2.80 
2.80
2.80
2.80
2.80
2.80 
2.90
2.90
2.90
3.00
3.00
2.90
2.90
2.80 
2.80
2.80
2.90
3.00
3.20
3.70
4.30
5.10
6.90
8.80

10.60

Mar.

13.30
11.70 
5.70
5.00 
4.70
4.60
4.40
4.30
4.20 
4.20
4.70
5.10
4.40
5.10
4.80
4.40
4.00 
4 60
6.00
5.20
9.90
9.00
7.30
5.60
5.00
4.70
4.50
4.40
4.40
4.30
4.30

Apr.

4.30
4.30 
4.20
4.10 
4.10
4.20
4.20
4.30
3.90 
4.70
5.30
5.10
4.90
4.20
4.00
3.80
3.70 
3.70
3.60
3.60
3.60
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.60
4.20

May.

6.60
6.60 
6.40
5.20 
4.70
4.20
4.00
4.50
4.30 
4.60
6.50
8.00
7.40
5.90
5.00
4.80
6.40 
4.50
4.60
6.10
8.50
6.70
9.20

14.80
26.80
22.80
21.70
21.10
20.80
18.70
11.80

June.

13.40
14.40 
14.40
10.30 
9 no

8.40
7.90
7.70
7.80 
7.90
7.90
7.90
7 50
7.20
6.90
6.60
6.60 
6.40
6.20
6.10
6.10
6.00
6.00
6.10
6.20
7.10
7.60
7.80
8.10
7.60

July.

6.10
5.70 
5.50
5.40 
5.30
5.20
5.10
5.00
4.90 
4.80
4.70
4.60
4.60
4.50
4.40
4.40
4.30 
4.20
4.20
4.20
4.10
4.10
4.10
4.00
4.00
4 00
3.90
3.80
3.80
3.80
3.80

Aug.

3.80
3.70 
3.70
3.70 
3.70
3.60
3.60
3.60
3.50 
3.50
3.50
3.50
3.60
3.70
3.60
3.50
3.50 
3.40
3.50
3.40
3.40
3.30
3.30
3.30
3.20
3.20
3.20
3.20
4.20
3.50
3.20

Sept.

3.20
3.20 
3.20
3.20 
3.20
3.20
3.20
3.10
3.10 
3.10
3.10
3.10
3.10
3.10
3.00
3.00
3.00 
3.00
3.00
3.10
3.10
3.10
3.10
3.00
3.00
3 00
3.00
3.00
3.00
3.00

Oct.

3.00
3.00 
3.10
3.00 
3.00
3.00
3.00
3.00
3.00 
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00 
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

Nov.

3.00
3.00 
3.00
3.00 
3.00
3.00
3.00
3.10
3.20 
3.20
3.20
3.20
3.20
3.20
3.20
3.20
3.20 
3.10
3.10
3.10
3.10
3.10
3.20
3.20
3.20
3.20
3.20
3.20
3.20
3.20

Dec.

3.20
3.20 
3.20
3.20 
3.20
3.20
3.30
3.30
3.30 
3.30
3.30
3.30
3.30
3.30
3.30
3.30
3.30 
3.30
3.30
3.30
3.30
3.30
3.30
3.30
3.30
3.30
3.30
3.30
3.30
3.30
3.30

OTTER CREEK NEAR MOUNTAIN PARK, OKLA.

This station was established April 2, 1903, by G. H. Matthes, 
assisted by Ferd. Bonstedt. It is located on G. M. Dale's homestead, 
SE. ^ sec. 21, T. 3 N., R. 17 W., Indian meridian. It is 2 miles west 
ind 1 mile north of Mountain Park, Okla. The gage consists of a 

by 6 inch board 26 feet long, bolted to a cottonwood tree which 
»tands at the water's edge. It is graduated to feet and tenths and 
marked with brass figures. The gage is read daily by G. M. Dale. 
The channel is slightly curved both above and below the station. 
"Both banks are about 20 feet high, of sandy loam, covered with vege-
ation, and subject to overflow. The bed of the stream is of sand, 

and is liable to shift. The water flows in one chanel at normal stages, 
jut when about to overflow its banks part of the water is diverted
hrough a slough into Horse Creek. Measurements of discharge are 

made by wading, as there are no bridges in this locality. Bench mark
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No. 1 is a 20-penny nail driven into the cottonwood tree to which the 
gage is attached. It is at the elevation of the 10-foot mark on the 
gage. Bench mark No. 2 is a nail driven into a mesquite tree 150 feet 
southwest of G. M. Dale's house. It is 28.62 feet above the zero of 
the gage. Bench mark No. 3 is a nail driven into a hackberry tree 
50 feet east of the creek and 20 feet north of the gage. It is 8.94 feet 
above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of G. H. Matthes, district engineer.

Discharge measurements of Otter Creek near Mountain Park, Okla., in 1903.

Date.

April SO.... ................

May 1 . . _ ... . ..... ...

May 19..... ..........._....

May 24-....:...-.---.......

September 18-.... .... . .

October 22 .................

December 23 _ . . ....... . _ _

Hydrographer.

Ferd. Bonstedt _._._....__._.

-....do -........._...........

L. M. Holt.            -

.....do .     .     .   -

F. Bonstedt -....--.----

E. R. Kerby. ............... .

... -do   --. ------

....-do -........--.-----..---

Gage 
height.

Feet. 

1.35

2 20

5.70

9.90

.95

.80

.90

1.40

1.35

Discharge.

Second-feet. 

7.0

43.0

363.0

879.0

.7

.2

.3

3.0

2.0

Mean daily gage heigh t, in feet, of Otter Creek near Mountain Park, Okla., for 1903.

Day.

\. ............. ... .........................
2
3..... ................................... .....
4.   _-   -     __   -   -__    ---      .
5. -................................   .... ....
6.... ................................. .. 
T. ............................................
S..... ........................................
9.-    -  __    .-   .-------- .--  

10.-    . -       .-...    .--- --- .-  
11.-    ...... ...... ....__.____.____  -   
12
13-.    -..-...    .-"-----   _----    -  
14--   ...... __.  .-.-.---   .........   
15.-    -   ....-.....------..-     -   ..-.-
16.. .-...   .-   ...  ...... .............. ....
17.--.     ... ...  ...-   .   ..-..   . 
18-    -    -....   -   _   _.-   --     ._.
W..... ........................................
20-   ..   .... .....    ..     -         
21..... ....... .......    ....-.......-..,...-

Apr.

1.40
1.30

May.

1.80
1.60
1.50
1.40
1.40
1.40
1.40
1.40
1.40
1.30
1.90
1.90
1 60
1.50
1.50
1.40
1.40
1.40
6.50
2.70
2.00

June.

1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.60
1.40
1.40
1.30
1.30
1.40
1.30
1.30
1.30
1.30
1.20
1.20
1.40

July.

1.20
1.20
1.20
1 20
1.20
1.20
1.10
1.10
1.10
lilO
1.10
1 00
1 00
1 00
1.00
1 00
1.00
1 00
1 00
1.00
1.00

Aug.

1.00
1.00
1.00
1.00
1.00
1.00
.90
.90
.90

1.00
1.00
1 00
1 00
.90
.90
.90
.90
.90
.90
.90
.90

Sept.

0.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
,80
.90
.90
.90

Oct.

1.00
1.00
.90
.90
.90
.90
.90
.90
.90
.90
.90
.80
.80
.90
.90
.90
.90
.90
.90
.90
.90

Nov.

1.20
1.10
1.10
1.10
1.20
1.10
1.20
1.20
1 20
1.30
1.30
1.30
1.30
1.30
1.40
1.40
1.40
1.40
1.40
1.40
1.50

Dec.

1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.50
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
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Mean daily gage height, in feet, of Otter Creek, etc. Continued.

Day.

22
23.-   ........................................
24.............................................
25............................................
26....... .. ...... ....... ...... .......... .....
yi. ............................................
28..... .................. .................. ...
29.-    ................................. ...
30.    ................................
31....................................... ...

Apr.

1.40
1.40
1 40
1.40 
1.30
1 JU\

1.40
3.90
2.70

May.

1.90
3.40
2.10
4.00 
2.30
1.80
1.60
1.50
1.50
1.40

June.

1.30
1.30
1.20
1.20 
1.40
1.40
1.30
1.30
1.20

July.

1.00
1.00
1.00
1.00 
1.00
1 00
1.00
1.00
1 00
1 00

Aug.

0.90
.90
.90
.90 
.90
.90
.90
.90
.90
.90

Sept.

0.90
.90
.90
.90
.80
.80
.80
.90

1.00

Oct.

0.90
.90
.90
.90 
.90
.90

1.00
1.00
1.00
1.10

Nov.

1.50
1.50
1.50
1.40 
1.40
1.40
1.40
1.40
1.40

Dec.

1.40
1.40
1.40
1.40 
1.40
1.40
1.40
1.40
1.30
1.40

gating table for Otter Creek near Mountain Park, Okla.,from April 20 to May
31,1903.

Gage 
height.

Feet.

1.3

1.4

1.5

1.6

1. 7

1.8

1.9

2.0

2. 1

Discharge.

Second-feet.

6

8
11

14

18

22

27

32

3 rv 
1

Gage 
height.

Feet.

2.2
2.3

2.4

2.5

2.6

2 7

2.8

2.9

3.0

Discharge.

Second-feet.

43

49

56
63

70

77
85

93

101

Gage 
height.

Feet.

3.1
3.3

3.3
3.4

3.5

3.6  

3 t** . i

3.8

3.9

Discharge.

Second-feet.

109
117

125

134

143
152

161

170

179

Gage 
height.

Feet.

4.0

4.2

4.4

4.6

4.8

5.0
6.0

Discharge.

Second-feet.

188

207

227

247

267

287

397

Rating table for Otter Creek near Mountain Park, Okla.,from June 1 to
December 31, 1903.

Gage 
height.

Feet.

0.8

.9

1.0

Discharge.

Second-feet.

0.2

.4

.8

Gage 
height.

Feet.

1.1

1.2

Discharge.

Second-feet.

1.3
1.8

Gage 
height.

Feet.

1.3

1.4

Discharge.

Second-feet.

2.3
2.8

Gage 
height.

Feet.

1.5

1.6

Discharge.

Second-feet.

3.4

4.0

Tangent at 6 feet gage height, with dtfferences of 12 per tenth.
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Estimated monthly discharge of Otter Creek, near Mountain Park, Okla., for 1903. 

[Drainage area, 136 square miles.]

Month.

April 20-30.. _......
May ...... . .

June .-_ .--. ...

July ...............

August _____ ... _

September _____ ___
October _ _ _ .... _

November ________ _
December _ _ _

Discharge in second-feet.

Maximum.

179.0 

457.0 

4.0 

1.8 

.8 

.8 

1.3 

3.4 

2.8

Minimum.

6.0 

6.0 

1.8 

.8 

.4 

.2 

.2 

1.3 

2.3

Mean.

29.5 

41.4 

2.5 

1.1 

.5 

.4 

.5 

2.4 

2.8

Total in 
acre-feet.

644 

2, 546 

149 

68 

31 

24 

31 

143 

172

Bun-off.

Second-feet 
per square 

mile.

0.23 

.33 

.02 

.009 

.004 

.003 

.004 

.019 

.022

Depth in 
inches.

0.09 

.38 

.02 

.01 

.005 

.003 

.005 

.021 

.025

RED RIVER (NORTH FORK) NEAR GRANITE, OKLA.

This station was established June 23, 1903, by Ferd. Bonstedt. It 
is located at the highway bridge 2 miles east and one-half mile north 
of Granite, Okla. The Chicago, Rock Island and Pacific Railroad 
crosses the river near this point. The gage is of the wire type and 
is located on the downstream side of the bridge near the west end. 
The length from the bottom of the weight to the marker is 20.32 feet. 
The marker reads 17 feet when the weight is pulled up against the 
bottom of the bridge. The gage is read daily by Elmer O. Tornpkins. 
Discharge measurements are made from the bridge. The channel is 
straight for about 500 feet above the station and for about 300 feet 
below. Both banks are subject to overflow at flood stages. The bed 
of the stream is sandy and shifting. The water flows in three chan­ 
nels at low water. The gage is referred to a United States Geological 
Survey standard bench mark (cast-iron post) which is 292 feet east of 
the bridge near the south line of the highway. Its elevation above 
gage datum is 10.64 feet and above sea level 1,539.8 feet.

The observations at this station during 1903 have been made under 
the direction of G. H. Matthes, district engineer. 

Discharge measurements of North Fork of Red River near Granite, Okla., in 1903.

Date.

4

August 12 _ _ _ _

September 19 _ _ _ _

June 27 _____ ________

Hydrographer.

i

F. Bonstedt---.--.-..-......
__-__do .._......_............

Gage 
height.

Feet. 

4.60

3.70
4.80

Discharge.

Second-feet. 

61

(«)

72

a No flow; water in pools.
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Mean daily gage lieignr, -in feet, of ivorm for 
for 190.3.

Day.

7

9
0

 

3

7
8...-...----------------.--.------...-.-.....
9...--   ---------------------------.._._._

0

3...---.   -   --- ----   -   ---   -.....
4--.------...  -- -..   - .-.   .......

8...............--.-.-....   ................
7 ----..---------...------   --._.....
8 .....------.--...-....-.  .-...-...--.....
9..^. ............... ........................
0 ..-..-..........--.....-...-.......--.
I.....   -   -..........   .-.............

June.

5.00 
4.90 
4.90 
4.80 
4.80 
5.00 
4.90 
4.70

K of Heel ttiver near u-ramie, UKia.,

July.

4.60 
4.50 
4.50 
4.40 
4.40 
4.40 
4.30 
4.20 
4.20 
4.10 
4.00 
4.10 
3.90 
3.90 
3.80 
3.70 
3.60 
4.00 
3.60 
4.00 
3.80 
3.80 
3.70 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.60 
3.50

Aug.

4.60 
4.10 
3.80 
(a> 
(a) 
<«) 
(«) 
<«) 
(<0 
( a > 
<«) 
(«> 
(«) 
( a > 
(«) 

4.30 
4.10 
3.90 
3.80 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70

4.90 
4.80

Sept.

4.60 
4.40 
4.30 
4.00 
3.80 
3.70 
t6) 
(b) 
( b) 
< 6) 

CO 
(0
(b)
3.80
( b > 

3.80 
3.80 
3.70
( 6 > 
t 6 ) 
t b) 
(&) 
( b) 
(6 > 
(b) 
( 6) 
( 6 > 
( 6) 
3.90 
3.80

Oct.

4.10 
4.00 
3.90 
3.90 
3.90 
3.80 
<&) 
C 6) 
(6 )

w
(6) 
( 6) 
(6) 
(6 ) 
( 6 ) 
(6)
(»)

( 6)

( 6)

(6)

(a) 

t 6) 

( 6) 

(6) 

(6) 

( 6) 

( 6) 

W 

W 
( b > 

( 6 )

Nov.

( 6) 
(6 > 
( 6)
(») 

(»)

t 6) 

< 6) 

t 6) 

tb) 

<. 6 ) 

(6) 

(&) 

(b >

C 6) 
(6) 
t 6) 
I6) 
(6) 
C 6)
( 6) 
( 6)
(»)

( b ) 

(6J 

(6) 

t 6) 

( 6 ) 

< 6) 

(&J 

(6)

Dec.

W 
(&) 
( 6) 
t 6) 
(») 
(») 
t&)
c 6) 
( 6) 
t 6) 
(6) 
( 6) 
(6) 
( 6) 
( 6 ) 
( 6) 
(6) 
(6) 
( 6 ) 
(*) 
( 6 )
C 6)
( 6) 
( 6)
W
(6)

(») 
(») 
( 6) 
(») 
(»)

"Gage chain broke. 6 Water standing in pools. <  Observer absent. 

Miscellaneous measurements in Red River drainage basin.

Date. Hydrographer. Stream.

1903. 
Tune 30 Ferd. Bonstedt _ . Turkey Creek . 
Sept. 18 ... ..do -..__.___. Elk Creek--...
)ct. 22 E. R. Kerby ..... ....do ........
tfov. 26 ...-.do ........ ..--..do.... -.-
Dec. 22 _____do ---.___-____... do -____-.-
)ct. 27 G. H. Matthes . . . Little 
Dec. 31 E.R. Kerby -__._ Medic

Cre 
31 .....do __..__--__ Bluel

31 .....do --.-...-.. Cham

Elk Creek
ine Bluff 
sk.
3reek 

Her Creek

Locality. J^.

Near Victory, C 
Near Hobart, O 

do

Se 

)kla .__.._

kla._--.-_

.....do .........._..._...

.....do ..................

.....do -. ......... .-
Near Meers, Ol

T. 5 N.,R. 13 
Okla.

Near Richards,

W, I. M.,

Okla-..-.

cond-ft. 
10.4 
14.3 
15.6 
18.0 
17.0 
1.4 
1.0

.3 

1.0
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Measurements of springs in Wichita Mountains.

321

Date.

1903.

Aug. 9

Sept. 13

Oct. 22

30

Nov. 28

Dec. 8

8

29

29

39

29

29

30

30

30

30

31

31

31

5 

5

5

5

5

5

Hydrographer.

G.H.Matthes- -

_____do __________

___-_do ..........

.....do ..........

E.R. Kerby _ ...

.....do ----.-_-_.

__.__do ..........

_____do __________

___._do ..........

_____do ___-_. ..

.....do ______.._

.....do ---__- ..__

_____do __-..____

___.-do ..._______

_____do ____-__-._

.....do .... _

___._do __________

.....do ..........

_..__do ______

A. C. Redmati . _ _ 

. __._do . .

___._do ____...___

_____do __________

_-_._do ______-.__

___._do __________

Spring.

Jimmie . . .

___._do ________

-___-do --._._._

...-.do _..._.._

.....do ........

_____do .--.-...

....-do --------

.....do .__-__-.

Frizzle Head _ -

Thompson No. 2

tain No. 1. 

Saddle Moun­
tain No. 2. . 

No name

Eagle Heart. __

Cut- tor _ . _ _

Rock Creek _ _ _

Hillside ______

Locality.

SE.isec.l7,T.4N.,R.13
W..I.M. 

_____do _-____-.___.__-_.-

-____do ..................

__.._do -._-__-__.._.__

_____do ___-___ .__-___

.....do -_---__.--___-_.--

.....do _________________

_-___do --.______.--.--.-.

NW.isec. l:-.,T.4N.,R.
14 W..I.M.

NE. ^ sec. 14, T. 4N.,R.
14 W..I.M.

SE.isec.lO,T.4N.,R.14
W.,I.M.

NE.isec. 10, T. 4N., R.
11 W..I.M. 

SE.isec.4, T.4N.,R.14
W.,LM.

Saddle Mountain Mission,
Okla.. 

____-do ___-____..___--_-_

NE. isec. 15, T. 5N..R.
14 W., I. M.

NE.isec.5,T.5N.,R.13
W., I. M.

SW.isec. 13, T. 4N.,R.
12 W., I. M.

NW.isec.36,T. 4N.,R.
12 W., I. M. 

Near Sulphur, Ind. T _ _ . _ _ 

.....do __________________

_d> .___ _____________

. __do ..___..-__..______

_do .........__. ._.___

_do .... ____________

Dis­ 
charge.

Second-ft. 

1.00

1.00

.60

.50

.70

.52

.54

.52

.40

.20

.35

.15

.25

.53

.20

.25

.20

.50

.SO

13.00 

6.00

.13

.11

.08

.01

1KB 99 04  21
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WESTERN GULF DRAINAGE.

stations from which the United States Geological Survey 
has obtained data during 1903 and which are located on rivers which 

pain into that portion of the Gulf of Mexico west of the Mississippi

ffl

C

ii

iyer, ha.ye,been grouped into the following drainage basins: Sabine,
Iseches, Trinity, Brazos, Colorado (of Texas), Guadalupe, and Rio

SABINE* RIVER DRAINAGE BASIN.

jSabine River has its headwaters in Collin and Hunt counties, 
in a southeasterly direction to the State line, then south, form- 

Wig the boundary between Texas and Louisiana, and empties into 
Lake, an arm of the Gulf, near Orange, Tex. The small 

(tributaries in east Texas support many small water mills, and the 
Sabine itself is navigable for several hundred miles. The drainage 

of the .Sabine in Texas above Orange is 7,500 square miles, and 
its total drainage area above Orange in Louisiana and Texas is 10,400 

[Hare miles.
i( ; SABINE RIVER NEAR LONGVIEW, TEX.

This s^tjpn was established December 31, 1903, by Thomas U. 
Taylor. It is located at the bridge, of the International and Great
 Northerni* Bail way, about 3 miles southwest of Longview Junction, 
Tex. The zero of the gage is 45.00 feet below the top of the tie at the
*rliilroad bridge. The observer is John Wadsock, the pumper for the 

lilroacj cpnp>any. A measurement made at this point by Edward
H. Bantel gave a discharge of 249 second-feet.

TRINITY RIVER DRAINAGE BASIN.
.it..; 

Trinity River rises in a network of small streams in the counties of
Qfex>ntag|u^.Wise, and Parker, but their combined capacity at Dallas 
is not sufficient to keep the bottom or, bed of the stream moist. The
*t lifted istatek Geological Survey maintained a station at Dallas for a
*$ m*e, but it was abandoned on account of the small discharge. Below 
5} alias ihe Trinity flows through a wooded country, and consequently

 is not} subject to the sudden floods with their quick run-offs.

TRINITY RIVER AT RIVERSIDE, TEX.

The drainage area of Trinity River above Riverside, Tex., is 16,000 
square miles. A gaging station was established on the Trinity at 
Riverside, Tex., in December, 1902, by Thomas U. Taylor. The zero 

the gage is 66 feet below the top of the ties (or base of rail) in the 
north arm of the draw span of the International and Great Northern 
Railroad bridge. The elevation of the top of the pivot pier above
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gage datum is 56.5 feet, and that of the top of the channel of the lower 
chord of the arms of the draw span of the bridge is 62.9 feet. Accord­ 
ing to the survey of the United States Army engineers the elevation 
of the top of the tie with reference to mean low tide of Gulf is 148.70 
feet. The gage consists of a tagged plumber's chain, to which is 
attached a lead weight in the form of a frustum of a cone. The bot­ 
tom of the lead weight is marked 66, and every foot above this is 
marked with a brass tag giving its distance in feet above the bottom 
of the weight. The observer at Riverside is G. W. Higdon, who is 
in charge of the pumping plant of the International and Great 
Northern Railroad. In reading the gage it is only necessary to let 
the lead weight touch the water and then read off the distance the 
mark or point is from the upper end or zero mark of the chain.

The observations at this station during 1903 have been made under 
the direction of Thomas U. Taylor, district hydrographer.

Discharge measurements of Trinity River at Riverside, Tex.. in 1902 and 1903.

Date.

1902. 

September 10 _ .... ..... .

1903. 

March 18. ----------- ......

July 1. .................... .

Julys..... ...........I......

Do------.-..-----.----.

Julys......................

July IS-..---........... ...

July 13... ----.--_---.-...-.

July 15....--..-.--.-.......

June 17 -.-.-----.---_._----

December 7 -.._.__...__._._

December 12 __.._____._....

Hydrographer.

T. U. Taylor........... ..... .

.....do __......__ _.____.._
--_..do ......................
.....do ..I...................
-....do ----..-............-.-
.....do ......................
....-do ......................
..--.do ......................
.....do -....-......--......-.
.....do .- .:...._.._..... ..
G.W. Higdon ..._..-_-___.__
.-..do ....-....-..---.....-.

Gage 
height.

Feet. 

6.00

43.30

13.30

14.60

15.20

18.30

32.20

22.80

23.60

10.20

8.30

9.30

Discharge.

Second-feet. 

160

24, 650

3,730

4, 500

5,160

7,200

8,800

9,200

10, 800

980

420

500

Mean daily gage height, in feet, of Trinity River at Riverside, Tex.. for 1903.

Day.

1. ..............
2-.... ..........
3...............
4...............
5...............
6...............
T. ........ ...... 
8................

Jan.

38.30
27.90
25.80
24.10
21.06
18 50
13. 35 
15.65

Feb.

19.55
IT. 15
15.15
14.20
13.75
13.TO
17.40 
19.05

Mar.

43.90
46.20
43 60
44.60
A A <rn

44 70
44.80 
45.05

Apr.

41.10
41.10
41.10
41.00
40.70
40.25
39.05 
38.65

May.

10.90
10.95
11.00
in no

10.80
10.55
10.00 
10.00

June.

15.75
13. 40
10.75
9 on

9 CC

9.45
9.30 
9.65

July.

12.75
15. 10
18.45
18.90
22. 05
20.05
19.30 
19.80

Aug.

15.60
19.65
22.40
25.05
26.65
27.65
28.70 
29.75

Sept.

9.60
10.55
10.20
9.65
9 45

9.15 
9.00

Oct.

8.05
8.25
8.55
9.00

10.85
14.05
17.25 
19.15

Nov.

9.60
9.65

10.00
9.80
9 on

10.20
11.35
11.85

Dec.

8.30
8.30
8.30
8.30
§.30
8.30
8.30 
8.30
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Mean daily gage height, in. feet, of Trinity River, etc.   Contined.

Day.

......--.-...

.............

.....------..

.............

.............

...... .....

..............

...-.....----..
'--..-........
t. .............
I--.-.........
\ .............
..............

Jan.

15.05
14.30
13.75
13.35
13.05
12.75
12.35
12.45
13.85
13.60
13.40
13.15
20.75
21.05
21.05
21.05
19.35
18.30
19.60
22.20
24.10
24.25
22.30

Feb.

20.70
21.70
23.50
23.85
24.60
24.30
23.80
28.80
30.90
32.40
33.20
34.60
34.50
34.50
34.70
34.85
35.10
40.10
42.85
43.60

.......

.......

Mar.

45.25
47.00
46.90
46.45
46.10
45.70
45.25
44.15
44.05
43. 45
43. 05
44.10
44.40
44.70
40.65
44. 30
43.70
43. 10
42. 55
42. 10
41.60
41.40
41.20

Apr.

37.15
34.70
29.10
20.85
15.45
14.35
13.65
13.05
12.85
12.80
12. 80
13.50
13.95
13.40
12.35
11.90
11.55
11.40
11.25
11.05
11.00
11.00
.......

May.

10.00
10.00
10.00
10.00
10.35
10.75
10.90
10. 95
11. 45
11.55
11.10
10.60
10.10
9.80
9.70
9.55
9.45
9.30
9.25
9.15
9.10

13.50
16.30

June.

9.20
9.25

10.15
9.50
9.20

10.20
10.20
10.20
10.20
10.20
10.30
10.25
10. 15
10.25
11.20
10.85
10.50
13.40
12.95
11.90
11. 15
11.30
.......

July.

20. 45
21.25
21.80
22.25
22.50
23.00
23.35
33.65
23.85
24.05
24.25
24.45
26.15
26.35
25.00
24.70
22.40
17.40
13.45
10.45
10.30
10.40
10.95

Aug.

30. TO
31.35
31. 70
31.50
29.60
23.15
14.45
10.70

9.50
9.55

10.10
10.00
9.95
9.65
9.50
9.50
9.45
9.40
9.15
8.85
8.65
8.60

Sept.

8.65
8.45
8.30
8.20

. 8.10
8.05
8.00
7.90
8.10
8.70
8.10.
7.90
7.80
7.75
7.70
7.60
7.55
7.50
7.50
7.5(1
7.50
7.70

.......

Oct.

20.05
20. 65
21.30
21.65
21.80
21.60
21.20
20.75
19.70
18.75
18. 15
18.05
18.25
17.70
16.30
14.70
12.80
11.50
10.60
10.05
9.65
9.45
9.45

Nov.

11.55
11.00
10.50
10.00
9.65
9.45
9.15
9.05
8.90
8.80
8.75
8.70
8.60
8.50
8.50
8.40
8.40
8.40
8.40
8.40
8.30
8.30

.......

Dec

8.:
8.;
8.f

10. !
13. (
14. <
14.1
13.;
11. «

9.,
o i

10. <
10.-
10..

10. (
12. <
12.
12.
11.'

10. (
9.

liting table for Trinity River at Riverside, Teac., from January 1 to Decembt
31, 1903.

Gage 
height.

Feet.

7.5

7.6

7.8

8.0

8.2

8.4

8.6

8.8

9.0

9.2  

9.4

9.6

9.8

10.0

10.5

Discharge.

Second-feet.

225

245

285

335

390

455

530

620

725

840

965

1,095

1,230

1,370

1,720

Gage 
height.

Feet.

11.0

11.5

12.0

12.5

13.0

13.5

14.0

14.5

15.0

15.5

16.0

17.0

18.0

19.0

20.0

Discharge.

Second-feet.

2,070

2,420

2,770

3,120

3,470

3,820

4,170

4,520

4,870

5,220

5,570 '

6,270

6,970

7,670

8,370

Gage 
height.

Feet.

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

30.0

31.0

32.0

33.0

34.0

35.0

Discharge.

Second-feet.

9,070
9,770

10, 470
11,170
11,870
12,570
13, 270
13,970
14,670
15, 370
16, 070
16, 770
17, 470
18, 170
18,870

Gage 
height.

Feet.

36.0
37.0
38.0
39.0
40.0
41.0
42.0
43.0
44.0
45.0
46.0
47.0

Discharge.

Second-feet.

19, 570

20, 270

20, 970

21,670

22, 370

23, 070

23,770

24, 470

25, 170

25, 870

26, 570

27, 270

Table uncertain for low gage heights; tangent above 10 feet gage height.
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Estimated monthly discharge of Trinity River at Riverside, Ten;., for 1903. 

[Drainage area, 16,000 square miles.]

Month.

January..- __..__..__

February ..........

March .._... ._....

April . -...--.....

May ..........._...

June .. _.. ... __.

July _._--_____.____

August ......... .

September .........

October ............

November. ...

December ......

The year

Discharge in second-feet.

Maximum.

14, 180 

24, 890 

27, 270 

23, 140 

5,780 

5, 395 

12,815 

16, 560 

1,755 

9,630 

2, 665 

4, 625

27, 270

Minimum.

3,015 

3,960 

22, 825 

2,070 

780 

840 

1,580 

530 

225 

347 

420 

420

225

Mean.

7,302 

13, 189 

25, 276 

10, 049 

1,780 

1,849 

8,320 

6, 572 

537 

5, 219 

1,081 

1,642

6,897

Total in 
acre-feet.

448, 982 

732, 480 

1,554,161 

597, 957 

109, 448 

110,023 

511,577 

404, 097 

31,954 

320, 904 

61,349 

. 100, 963

4, 983, 895

Run-off.

Second-feet 
per square 

mile.

0.46 

.82 

1.58 

.63 

.11 

. 12 

.52 

  41 

.03 

.33 

.06 

.10

.43

Depth in 
inches.

0. 53

.85 

1.82 

.70 

.13 

.13 

.60 

.47 

.03 

.38 

.07 

.12

5.83

BRAZOS RIVER DRAINAGE BASIN.

This river has its source in the Staked Plains region of western 
Texas and has a general southeasterly course, emptying into the Gulf 
of Mexico south of the mouth of Trinity River. Its drainage basin 
is entirely within the State of Texas.

Under the direction of Thomas U. Taylor the United States Geo: 
logical Survey is maintaining stations in this basin at Waco and Rich­ 
mond, Tex.

BRAZOS RIVER AT WACO, TEX.

On September 14, 1898, a gage was established on the southwest 
bank of Brazos River at Waco. It consists of an inclined iron bar, 3 
inches by 1 inch, reading-from 0 to 4.3 feet, bolted to a hard-pine 
stick, 16 feet long, embedded in cement in the sloping limestone of 
the bank, flush with the surface, on which are painted the graduations 
above 4.3 feet.

This part of the gage is inclined to the horizontal at a slope of 27 
horizontal to 5 vertical. In the summer of 1903 another section was 
added, with its lower end connected to the upper end of the first 
gage. It is similar to the first gage hi construction, but is inclined at 
a slope of 9 horizontal to 4 vertical. It reads from 4.4 to 12 feet.

Three bench marks have been established. The first is on the low-
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est water table on the southwest pier of the suspension bridge and is 
marked "U. S. G. S. 44.33 B. M." It is about on the level of the 
floor of the suspension bridge.

The hydrant at the corner of First and Austin streets is at an ele­ 
vation (by gage) of 43.32 feet, while the top of the rail of the San 
Antonio and Aransas Pass Railroad a few feet from the hydrant is at 
an elevation of 41.12 feet. The bed of the river is shifting sand, and 
nearly every freshet modifies the cross section, so that at the same 
gage heights the river sometimes flows in one and sometimes in two 
channels under the suspension bridge from which the measurements 
are made.

At high water the gage reading is obtained by measuring to the 
water surface from the top rail of the stiffening truss of the suspen­ 
sion bridge at a certain point when there is no load upon the bridge 
and by taking this distance from 47.8 feet.

In the early part of 1902 a new camel-back truss bridge of one span 
was erected across the Brazos at Waco a few hundred feet above the 
suspension bridge. This new bridge crosses the river at an angle of 
76°. It has a footway on the east or downstream side that affords 
excellent facilities for measuring the flow of the stream, and there are 
no midstream piers to render measurements troublesome or doubtful.

At the north end these bridges are 280 feet apart, and at the south 
end they are 380 feet apart. When the river is rising and drift 
prevents the use of the meter, good float measurements can be made 
by timing the drift as it passes from the upper to the lower bridge at 
the different panel points.

On the north pier of the new bridge a gage has been marked off by 
the city engineer to agree with the United States Geological Survey 
gage at the suspension bridge. The top of the cement floor of the 
new bridge at the southeast batter brace is at an elevation of 45.4 
feet with respect to the United States Geological Survey gage. High- 
water gage heights can be read directly from the gage on the north 
pier, or the distance of the water surface can be measured from the 
cement floor, and this subtracted from 45.4 feet will give the height of 
the river referred to the gage.

The channel is straight for several hundred feet above and below 
the station and has a width at low stages of about 175 feet without 
piers. The bed is composed of firm sand, subject to some change. 
The current is rapid.

The observations at this station during 1903 have been made under 
the direction of Thomas U. Taylor, district hydrographer.
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Discharge measurements of Brazos River at Waco, Tex., i

Date.

June 4 

June 15' 

June 17

Do 
June 25

Do

June 26 
July 14 
July 22 
July23 
July 24 
JulySO 
August 1 
December 18

Thomas U. Taylor 
do

do
..do .... 

E.G. Bantel

Mean daily gage height, in feet, of Brazos River at Waco, Tex., fo

Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct.
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Rating table for Brazos River at Waco, Tex., from January 1 to December 31,1903.

Gage 
height.

Feet.

' 2. 2

2.3

2.4

2.5

2.6

2. 7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Discharge.

Second-feet.

90

125

160

195

235

275

320

365

410

460

510

565

620

680

745

815

890

970

Gage 
height.

Feet.

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

5. 2

5.4

5.6

5.8

6.0

6.2

6.4

Discharge.

Second-feet.

1.055

1,140

1,225

1,310

1,400

1,490

1,580

1,670

1.760

1,860

1,960

2,160

2,380

2,600

2,820

3,060

3,310

3,570

Gage 
height.

Feet.

6.6

6.8

7.0

7.2

7. 4

7.6

7.8

8.0

8.2

8.4

8.6

8.8

9.0

9.2

9.4

9.6

9.8

10.0

Discharge.

Second-feet.

3,850

4,150

4,470

4,800

5, 135

5, 475

5, 825

6,180

6, 540

6,910

7.285

7, 665

8, 055

8, 450

8, 850

9,255

9,665

10,085

Gage 
height.

Feet.

10.5

11.0

11.5

12.0

12.5

13.0

13.5

14.0

14.5

15.0

15. 5

16.0

17.0

18.0

19.0

20.0

Discharge.

Second-feet.

11,160

12, 285

13, 450

14, 660

15,980

17, 400

18, 850

20, 300

21,800

23, 300

24, 800

26, 300

29, 300

32, 300

35, 300

38,30a

Table well determined up to 7 feet gage height; above this 
is the same as table for 1902.

Estimated monthly discharge of Brazos River at Waco, 
[Drainage area, 30,750 square miles.]

point table for 1903 

Tex., for 1903.

Month.

February __...___..
March ............
April ............ .
May -.--. .........
June -.-.-_......-.-
July ...............
August ............
September .____.._
October ...._.......
November .........

December ..........

The year . ....

Discharge in second-feet.

Maximum.

3,440 

39, 650 

18, 995 

2,380 

2,710 

4,000 

8, 055 

2, 655 

5,825 

22, 400 

815 

235

39, 650

Minimum.

565 

745 

2,435 

535 

460 

410 

275 

195 

90 

410 

235 

125

90

Mean

1,004 

5, 860 ' 

6,532 

1,111 

662 

1,580 

1.440 

791 

604 

3, 775 

501 

165

2,002

Total in 
acre-feet.

61,734 

325, 448 

401,637 

66, 109 

40, 705 

' 94, 017 

88, 542 

48, 637 

35, 940 

232,116 

29, 812 

Ifli, 145

1,434,842

Run-off.

Second-feet 
per square 

mile.

0.033 

.191 

.212 

.036 

.022 

.051 

.047 

.026 

.020 

.133 

.016 

.005

.065

Depth in 
inches.

0.038 

.199 

.244 

.040 

.025 

.057 

.054 

.030 

.022 

. '45 

.018 

.006

.875
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BRAZOS RIVER AT RICHMOND, TEX.

This station was established in the latter part of December, 1902, 
by Thomas U. Taylpr. The gage consists of a plumber's chain, with 
brass tags for foot marks. It is not attached to the bridge, but is 
used to measure down to the water's surface from the top of the guard 
rail in the middle of the sixth panel from the west end of the middle 
span. Gage datum is 50 feet below the top of the guard rail, where 
the gage heights are determined. The channel is straight for 300 feet 
above and below the station, has a width of about 175 feet at low 
water without piers, and about 500 feet at ordinary high water broken 
by three piers. During very high floods the left bank overflows and 
the width of the stream is 900 feet. The bed is soft except around 
the piers, where it is stony. It probably does not change much. 
The velocity is moderately rapid. There are some short piles in the 
gaging section. The elevation of the top of the guard rail, from 
which point gage heights are determined, is 93.2 feet above mean 
low sea level, so that the gage datum has an elevation of 43.2 feet 
referred to the same plane of reference. The lowest gage height yet 
recorded is 1.80 feet above gage datum, or 45 feet above mean low 
sea level.

Above and at Waco the river rises rapidly, and when it gets above 
the gage height of 30 feet overflows the bottom lands below the town. 
When the floods spread out over the bottom lands, as they do from 
Waco to Richmond, the river stays up longer in its lower stretches 
than it does in the upper sections, as the bottoms and the lowlands 
serve as storage reservoirs for the backwater and are drained slowly 
as the river recedes. Above Waco the surface water rushes off into 
the stream more rapidly, and the river rises more suddenly and falls 
almost as suddenly. For this reason it is possible for the maximum 
discharge at Waco to be greater than it is at Richmond.

At Hearne and below the river in 1899 was several miles in width. 
Its maximum height at Richmond occurred on July 7, 1899, when it 
stood 4 feet below the top of the guard rail, or at a gage height of 46 
feet. The water was out over the bottoms above, and in Richmond 
it covered the tracks of the Southern Pacific Railroad.

The observations at this station during 1903 have been made under 
the direction of Thoma» U. Taylor, district hydrographer.
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Discharge measurements of Brazos River at Richmond, Tex.,for 1902 and 1903.

Date.

1902. 

August 2 . ....... ........

August 6 ..... ---_._.-_-._

August 19 ..... ...........

1903. 

March 13..... ....... .

July 1 .......... ...

July 10.. ....... ............

Jtilyll--... ................

July 18_. ._.._.. ............

Julyl9_.__ ..........

July24___ ..................

July 27_ -----.._.........._.

August 3 .._....._...

August 4. ..................

August 10-.---....-........

August 11 ..................

August 13 .......... ......

August 14 ____-__-._____-._

August 15 ........... .---._.

December 10 _ _._.......___

Hydrographer.

T. U. Taylor ................

.....do .......................

.....do ......................

.....do -----..-..-...-.......

.....do ......................

.....do .................__...

.....do ......................

.. ..do ....... ..............

.....do ......................

.....do ......................

...--do ......................

.....do .._..........._.......

. ...do . : ._ .,.. ....... ......

H. H. Fox...................

.....do .-.....-.._......__.__

.....do ......................

.....do ......................

.....do ------.--.--....__.___

.....do ..-....-.--.-.....-_-.

.....do ......................

Gage 
height.

Feet. 

28.10

31.90

7.10

11.50

5.80

8.70

7.80
4.40

4.40

3.40

2.90

19.80

21.50
16.20

12.20

11.10

10.00
9.20

8.70

1.85

Discharge.

Second-feet. 

48, 400

60, 470

5,800

13, 000

3,800

8,900

7,750

3,200

3,300

1,910

1,650

34, 000

38, 500

25, 900
15, 800

13, 860

11,520

9,830

8,820
1,015

Mean daily gage height, in feet, of Brazos River at Richmond, Te,v.,for 1903.

Day.

1. .............
>>

3... ... ------

5...... ........
6.. ....... -----

9... .......... . 
10  ... -------
11..............
12...... ........
13..   -------
14-.    ------- 
15      . ..
16          
17--     .--.,-

Jan.

6. 00 
12.60
14.50 
13.20
10.30
9.70
8.50 
7 90
7.40 
6.60
6.00
5.70
5.30
5.00 
4.80
4.80
5.40

Feb.

6.80 
6.30
5.90 
5.60
5.30
5.20
5.70 
6.00
6.50 
7.30
8.30,

10.40
11.10
11.60 
10.50
9.80

13.20

Mar.

26.20 
27.10
28.40 
30.10
31.90
33.10
33.40 
32.95
30.85 
26.05
22 20
18.95
19.20
17.90 
16.00
15.40
14.20

Apr.

11.20 
11.00
10.40 
10.10
9. 70
9.30
8.70 
8.20
8.00 
7.60
7.40
7.20
7.00
6.90 
6.80
6.60
6.60

May.

8.00 
6.60
5.60 
5.20
5.20
5.40
7.60 
6.90
5.90 
5.40
5.60
5.40
5.40
5.20 
5.00
7.30
7.00

June.

4.10 
4.10
4.20 
5.50
5. 10
4.80
4.50
d. VI

4.40 
4.20
4.10
4.10
4.60
5.00 
6.00
6.00
5.50

July.

6.10 
6.60
6.50 
6.30
6.30
6.50
9.90

U Kfl

10.60 
6.10
7.80
6.80
6.20
5.90 
5.40
5.20
5.00

Aug.

11.00 
18.45
20.98 
20.50
17. 20
14.60
13.90 
12.60
13.00 
12.60
11.90
11.10
10.30
9.50 
9.00
8.10
7.60

Sept.

3.10 
3.00
2.90 
2 80
3.00
3.00
2.90 
' * 80

2.80 
2.80
2.70
2.70
2.60
2.60
2.5(1
2.40
2.40

Oct.

3.00 
3.00
3.00 

12.60
10.60
8.60
7.70 
8 20

10.80 
10.30
11.90
10.50
9.50
9.50 
8.90
7.60
6.30

Nov.

3.30 
3.10
3.00 
2.90
2.80
2.70
2.80 
2.80
3.00 
3.00
3.00
2.90
2.90
3.00 
3.00
2.90
2.70

Dec.

2.00
0 00

2.00
2.00
2.00
2.00
2.00 
f 00

1.90 
1.80
1.80
1.80
1.80
3.30 
4.90
3.90
3.40
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Mean daily gage height, in feet, of Brazos River, etc. Continued.

Day.

18..............
19.......  ....
20. .............
21.. ._   _ 
32..............
23.............
24.. ............
25-   .....
26
27   ._.-___...
28
29...... .. 
80-.....    . 
31..... ........_

Jan.

6.00
6.70
5.90
6.00
6.50
6.60
6.30
r.oo
7,90
7 fin

7.30
7.60
7.10
7.10

Feb.

19.20
21.00
21.20
20.60
19.80
18.40
16.90
15.20
15.20
20.60

'24.80

Mar.

12.00
12.00
11.80
15.90
21.90
23.60
22.10
18.50
15.00
13.00
12.20
11.70
11.40
11.50

Apr.

6.60
6.50
6.30
6.00
5.80
5.70
5.50
5.60
5.90
5.30
5.20
5.60
5.80

May.

6.30
5.60
5.20
5.00
4.60
4.30
4.30
4.20
4.20
4.30
4.30
4.40
4.30
4.20

June.

5.30
5.00
6.20
6.40
6.00
5.70
5.30
5.00
5.00
4 80
A. fin

4.60
5.80

July.

5.00
4.90
4.60
4.60
4.30
4.00
3.90
3.60
3.40
3.30
2.90
3.00
3.20
5.40

Aug.

7.80
7.00
6.30
6.10
5.60
4.90
4.50
4.10
3.90
3.70
3.60
3.30
3.40
3.20

Sept.

2.30
2.30
2.20
3.20
3.10
2.10
2.10
2.10
2.10
2.10
2.40
2.40
2.50

Oct.

6.00
6.00
5.90
5.40
5.50
5.00
4.60
4.80
4.00
3.80
3.80
3.60
3.50
3.60

Nov.

2.60
2.50
2.40
3.30
2.30
2.20
2.20
2.30
2.30
2 20
2.20
2.10
2.10

Dec.

3.30
3.30
3.40
3.20
3.20
2.90
2.80
2.40
3 20
3.60
2.80
2.70
2.60
2.60

Rating table for Brazos River at RichmQnd, Tex. , from January 1 to December
31, 1903.

Gage 
height.

Feet.

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0
3.1

3.2

3.3

Discharge.

Second-feet.

945

985

1,025

1,065

1,105

1,155

1.205

1,265

1,325

1,395

1,465

1.545

1,625

1,715

1,805

1,900

Gage 
height.

Feet.

3.4

3.5

3.6

3.7

3.8
3.9

4.0

4.2

4.4

4.6

4.8

5.0
5.2

5.4

5.6

5.8

Discharge.

 Second-feet.

2,000

2,100

2,200

2,300
2,410

2,520

2,630

2,860

3,100

3,340

3, 580

3,820

4,060

4,300

4, 540
4,780

height.

Feet.

6.0

6.2

6.4

6.6

6.8

7.0

7.2
7.4

7. 6

7.8

8.0

8.2

8.4

8.6

8.8
9.0

Discharge.

Second-feet.

5,020

5,280

5,540

5,810

6,090

6,370

6,670

6,970

7,270

7,570

7,870
8,190

8, 510

8,830
9,150

9,470

Gage 
height.

Feet.

9.2
9.4

9.6

9.8

10.0

10.5

11.0

11.5

12.0

12.5

13.0

13.5

14.0

Discharge.

Second-feet.

9,790
10,110

10,440

10,780
11,120

IS, 020

13, 020

14, 120

15, 270

16, 420

17, 590

18, 790

19,990

Tangent above 13 feet gage height. Table well defined.
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Estimated monthly discharge of Brazos River at Richmond, Tex., in 1903. 
[Drainage area, 44,000 square miles.]

Month.

February __________

March --.._________

April _ _ _ _ ____-_-._

TWsi v

June -.-....__...--.

July --____-_______

August _ . - . _ _____

September _____

October _ _ _ _

December . _______

The vear _____

Discharge in second-feet.

Maximum.

31, 190 

46, 150 

66, 550 

13, 460 

7,870 

5,540 

14, 120 

36, 670 

1,715 

16, 6.50 

1,900 

3,700

66. 550

Minimum.

3,580 

4,060 

13, 900 

4,060 

2,860 

2,740 

1,545 

1,805 

1,065 

1, 625 

1,065 

945

945

Mean.

7, 343 

17,910 

35, 690 

6,974 

4,365 

3,834 

4,816 

11,680 

1,308 

6, 465 

1,390 

1,440

8.601

Total in 
acre-feet.

451,503 

994, 670 

2, 194, 492 

414, 982 

268, 393 

228, 139 

296, 124 

718,176 

77, 831 

397, 517 

82,711 

88, 542

6.213.080

Run-off.

Second-feet 
per square 

mile.

0.17 

.41 

.81 

.16 

.10 

.09 

.11 

.27 

.03 

.15 

.03 

.03

.20

Depth in 
inches.

0.20 

.43 

.93 

.18 

.11 

.10 

.13 

.31 

.03 

.17 

.04 

.04

2.67

RIVER (OF TEXAS) DRAINAGE BASIN.

Colorado River rises in the extreme western portion of the State, 
within a few miles of the eastern boundary of New Mexico, and flows 
in a general southeasterly direction, emptying into the Gulf of Mexico 
in Matagorda County. The drainage area above Austin is 37,000 
square miles and above Columbus 40,000 square miles, and it extends 
into the corner of New Mexico. Its main tributaries are the Concho, 
the San Saba, and the Llano. The Concho has a reliable flow above 
its junction with the Colorado, and if the stream below the junction 
were to receive its name from the one that contributed the most 
water the river below the junction would be known as the Concho 
instead of the Colorado. The Concho furnishes water for irrigation 
and water power, and supports in Irion and Tom Green counties some 
excellent irrigation systems, described in Water-Supply Paper No. 71. 
San Saba and Llano rivers are described in the same paper.

The Colorado at Austin emerges from a canyon. From Austin to 
the Gulf it traverses a rather flat country, and its waters are utilized 
for many power plants; 00,000 acres of rice were sowed during the 
season of 1902 in the counties of Colorado, Wharton, and Mata­ 
gorda, under canals that obtained their water from the Colorado.

Under the direction of Thomas U. Taylor the United States Geo­ 
logical Survey is maintaining gaging stations in this basin at Columbus 
and Austin, Tex.

COLORADO RIVER AT COLUMBUS, TEX.

This station was established in December, 1902, by Thomas U. 
Taylor. There is a gage marked on the downstream side of the pier
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on the west side of the river. Gage datum is taken as 50 feet below 
the top of this pier, and the observer measures down from this point 
with a tagged chain and lead weight. The channel is straight for 200 
feet above and 600 feet below the stream and has a width of 140 feet at 
low water unobstructed by piers, and a width of 450 feet at ordinary 
high water broken by two piers. At very high'stages the left bank 
overflows for several hundred feet, but the water passes under the 
iron trestle approach to the bridge. The bed is composed of gravel 
and sand and is fairly permanent.

The observations at this station during 1903 have been made under 
the direction of Thomas U. Taylor, district hydrographer.

Discharge measurements of Colorado River at Columbus, Tex., in 1902 and 190J.

Date.

1902.

August 7-----.--------

December 27 __ _ _ _ _--___-.

1903.

January 30

March 20

July 38... ..................
June 19 _ . _ ____-_____-._.

July25___ -___ ___________

Hydrographer.

T. U. Taylor

do

do

. _--do . . .

do

T. U. Taylor ___.-___._.__...

.....do ----- ............

__-^ -do ---____--__-- .

H. H. Fox

Gage 
height.

Feet. ' 

32.0

13.4

13.4

12.6

3.5

8.3

8.1

17.6

8.5
12.9

6.7

5.3

Discharge.

Second-feet. 

36, 000

6,600

. 6,800

4, 300

1,200

2, 056

1,996

15,600

1,400

8, 500

800

516

Mean daily gage height, in feet, of Colorado River at Columbus, Tex., for 1903.

Day.

1
2
3
4
5
6
7___'._. . --____- 
8. .............
9

10-       -  
11         
13.............
13.'.. .__ _    
14
16-    -     
!» ,., . ....

Jan.

3.50
3.50
3.50
3.40
3.40
3.40
3.40 
3.50 
3.50
3.40
3.40
3.40
3.40 
3.40
3.50
3.60

Feb.

7.90
7.90
7.80
7.65
7.50
7.60
9.60 

10.40 
8.65

11.50
14.60
13. £0
9.65
8.95
9.60

16.33

Mar.

35.15
31.50
33.25
20.60
18.00
16.40
15.30 
14.60 
17.35
14.25
13.40
12.90
12.35 
12.10
11.65
11.35

Apr.

10.50
10.40
10.15
9.95
9.85
9.65
9.55 
9.50 
9.45
9.25
9.15
9.05
9.00 
8.C5

10.45
14. F5

May.

9.70
9.05
8.55
8.35
8.80

13.20
11.30 
9.35 
8.70
8.40
8.30
8.55
8.55 
8.25

10.25
12.05

June.

11.20
14. 75
13.95
11.40
10.20
9.55
9.15 
8.90 
8.85
8.65
8.40
8.30
8.40 

11.15
10.15
9.65

July.

8.50
11.75
23.80
14.80
11.35
12.00
15.30 
13.35 
12.18
10.80
9.85
9.15
8.80 
8.60
8.45
8,35

Aug.

34.15
28.00
16.65
15.70
14.95
13.05
11.80 
10.80 
10.25
9.85
9.50
9.30
9.05 
9.S5
8.65
8.55

Sept.

7.30
7.25
7.20
7.10
7.10
7.00
7.00 
8.05 
8.05
8.00
8.45
8.15
7.95 
7.65
7.40
7.35

Oct.

7 25
7.05

13.30
33.65
25.65
19.50 
15.05
13.55
11.20
13.65
13.30
11.50 
10.45
8.95
8.75

Nov.

7.00
-7.00
6.70
7.15
7.60
6.75
6.90 
6.00 
6.00
6.00
6.00
6.00
5.90 
5.80
5.70
6.00

Dec.

5.60
5.50
5.50
5.40
5.40
5.40
5.60 
5.80 
5.80
5.80
6.30
8.00
8.65 
6.65
6.50
6.5Q
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Mean daily gage height, in feet, of Colorado River, etc. Continued.

Day.

17. ......... _... 
18.. ..._._..  
19.. ......... ...
20.. .......... .. 
21.. ........... .
23-... .... ...... 
23.. ...._... ....
24... ...........
25
26
27-        .
38. .......... ...
39.............. 
30. ..___.__..... 
31. ....... ......

Jan.

3.60 
3.70
3.80
4.00 
4.50
4.60 
5.00
5.80
6.40
7.30
8.60
8.40
8.30 
8.00 
8.00

Feb.

16.10 
15.60
15.70
33.60 
18.35
13.40 
13.70
11.95
12.85
26.90
32.60
34.35

Mar.

1L05 
10.80
10.95
17.10 
17.15
14.30 
13.50
13.50
11.75
11 35
11.70
11.60
11.30 
10.95 
10.65

Apr.

13.05 
11.80
10.60
10.10 
9.55
9.25 
9.05
8.90
9.55
8.65
8.45
8.35
8.40 

11.15

May.

12.95 
11.45
10.70
10.30 
9.55
9.75 

13.20
11.80
10.70
9.75
9.45
9.10
8.90 
8.65 
9.05

June.

13.60 
15.05
15.30
13.60 
10.70
10.60 
10.15
9.65
9.25
9.10
8.45
8.60
8.60 
8.60

July.

8.30 
7.&5
7.80
7.70 
7.65
7.60 
7.50
7.50
7.45
7.25
7.60
9.55

13.55 
27.25 
33.80

Aug.

8.35 
8.30
8.15
8.30 
8.80
8.45 
8.30
8.05
8.00
7.85
7.75
7.55
7.50 
7.35 
7.35

Sept.

7.40 
7.00
7.00
6.95 
6.90
9.95 
9.90
9.10
8.30
8.00
7.90
7.75
7.55 
7.45

Oct.

8.55 
8.35
8.30
8.00 
8.05
8.25 
7.95
7.65
7.45
7.15
6.70
6.50
6.45 
6.30 
6.10

Nov.

6.00 
6.00
5.80
5.90 
6.00
5.90 
5.80
5.80
5.70
5.60
5.60
5.60
5.60 
5.60

Dec.

6.50 
6.50
6.00
6.00 
6.00
6.00 
6.00
6.25
6.50
6.50
6.50
6.00
6.00 
6.00 
6.00

COLORADO RIVER AT AUSTIN, TEX.

The flood of April 7, 1900, carried away the great masonry dam at 
Austin. This flood was general over southwest Texas, but its only 
disaster was limited to the demolition of that structure. A full dis­ 
cussion of this failure will be found in Water-Supply Paper No. 40.

Prior to the flood of April 7, 1900, the discharge of the river at the 
station below the darn was at low stages absolutely under the control 
of the turbines at the power house at the dam; and measurements 
made opposite the city, at the station between the two bridges, did 
not give the unobstructed flow of the river.

Gage heights were first taken on the crest of the Austin dam on 
August 13, 1895, and were continued from that date until the failure 
of the dam occurred in April, 1900. The first discharge measurement 
was made on December 21, 1897. In February, 1899, the gage was 
placed on the Congress Avenue Bridge, south of the city. This gage 
consists of a plain staff attached to a bath house. The observer is 
W. Peterson. The bench mark is on the first flange above the crib- 
work of the north pier of the highway bridge. Its elevation is 4.78 
feet above the zero of the gage and 424.9 feet above sea level.

Discharge measurements are made at high water from a cable and 
car about 2 miles above the Congress Avenue Bridge, where the gage 
is located, and about one-eighth mile above the ruins of the Austin 
dam and power house. The cable has a span of about 730 feet, but 
the width of the river at low water is less than half this distance. 
Good low-water measurements can be made lay wading about one- 
fourth mile above the Congress Avenue Bridge. The bed is composed 
of gravel and sand and is slightly shifting. The velocity is moder­ 
ately rapid.

The observations at this station during 1903 have been made under 
the direction of Thomas U. Taylor, district hydrographer.



HOYT.] COLORADO (OF TEXAS) DRAINAGE BASIN. 335 

Discharge measurements of Colorado River at Austin, Tex., in 1903.

Date.

April 1... ..................
April 9-... ..........
April 13.........
April 18. ........
April 30....................
May 30.....................
June 1 . ... .-_.....
June 9 ..........
November 14 _ .______"____
November 20 ....
November 28 . _ _ . .
December 4 ........ ______
December 11 ._..____._. ...
December 31 _ _ _ _ . .

Hydrographer.

A. A. Cother . . . . .... ....
.....do ......................
.....do ----- ----------.-....
___._do ---.--------.....___.

.....do ----- ------.- _. .

.....do -- --   ---   ...

.....do _.----------.....----.

.....do ---------
E.C.H.Bantel ..............
.....do ..... .... ---_._.--._.
.....do -_ _._._---------.-
...__do ................
____.do ................
..._do .............---.--.-.

Gage 
height.

Feet. 
3.00

2.65

5.22

2.90

2.30

5.10

3.70

2.35

1.30

1.22

1.22

1.22
1.20

1 . 35

Discharge.

Hecond-feet. 
1,998

1,363
8, 561
1,952

955
8,218
3,778
1,106

347
313
377
354
332
376

Mean daily gage height, in feet, of Colorado River at Austin, Tex., for 1903.

Day.

1...... ..................

3........................
4. .......................
5... ..................... 
6.      ._    _-___
7........................
8........................
9. .................

10........................
11........................
12........................
13. ................. .
14-... ............ ....
15.......................
16........................
17...... ..................
18................. ...
19.......... ......... ..
20    . ............. .
21...... .................
22........................
23.. _. ........ ........... .
24--........ .............. 
25......................
26.. ...... ....... ....... ..
27............ ...... ......
28.....    .......... ....
29. ......................
30..... ...................
31--   .--.-.--.  ......

Jan.

2.20 
2.30
2.30
2.40
2.40 
2.30
2.25
2.15
2.10
2.05
2.00
2.00
2.00
2.00
2.10
2.30
2.75
3 40
3.15
2.95
2.95
2.90
2.80
2.ro
2.70
2.65
2.60 
2.50
2.45
2.40
2.40

Feb.

2.35 
2.30
2.30
2.25
2.23
2.35
2.20
2.20
2.20
2.40
2. CO
2.50
2.60
2.55
2.90
6.35
4.00
3.35
3.20
3.10
3.50
3.45
3.35
3.10 
3.15

11.10
11.30
8.35

Mar.

7.55 
6.60
5.75
5.10
7.25 
4.40
4.30
4 00
3.&0
3.85
3.70
3.55
3.40
3.30
3.20
3.15
3.10
3.10
3 40
3.95
4.30
3.50
3.30
3.45 
3 25
3.20
3.15 
3.10
3.10
3.10
3.00

Apr.

3.00 
3.00
2.60
2.95
2.80 
2.75
2.73
2.70
2.65
2 62
2.60
2.60
4.80
t. zj)

4.00
3.45
3.05
2.92
2.85
2.75
2.60
2.50
2 40
2.40 
2.33
2.30
2.30 
2.25
2.20
2 25

May

2.30 
2.38
2.30
2 25
2.20 
2.30
2.27
2 20
2.60
2.30
2.20
3.60
3.70
4.a5
3.95
3.35
3.15
3.05
2.75
4.05
4.25
3.40
3.05
2.85 
2.55
2.55
2.70
2.80
2.80
4.30
4.95

June

3.90 
3.20
2.80
2.65
2.55 
2.40
2.30
2.30
2.30
2,30
2.20
2.45
2.60
3.05
4.70
6.15
4.45
3.70
3.35
3.15
2.75
2.60
2.60
2.40 
2.40
2.50
2.45
2.40
2.55
2.45

July.

2.25
2.ar>
2.25
2.10
3.65 
3.40
2.95
2.65
2.45
2.30
2.15
2.05
2.20
1.95
1.90
1.80
1.80
1.80
1.73
1.60
1.50
1.47
1.42

 1.30 
1.30
1.40
1.50 
2.15
2.65
4.50
5.40

Aug.

3.35 
3.10
2.90
2.55
2.45
2.35
2.25
2.10
2.20
1.85
1.70
1.60
1.55
1.50
1.50
1.50
2.35
2.15
1.95
1.80
1.70
1.65
1.60
1.50 
1.40
1.35
1.30 
1.50
1.40
1.30
1.20

Sept.

1.20 
1.20
1.25
2.45
2.30 
2.10
2.00
2.00
2.00
1.90
1.75
1.55
1.50
1.40
1.40
1.40
1.30
1.30
3.50
3.15
2.45
2.20
2.10
2.05
1.75
1.45
1.55 
1.70
1.70
1.60

Oct.

1.40 
4.90
9.30

10.40
9.55
4.25
4.15
4.35
4.20
3.60
3.35
3.05
2.70
2.60
2.45
2.30
2.25
2.15
2.00
1.90
1.80
1.70
1.70
1.70 
1.70
1.55
1.40 
1.40
1.40
1.40
1.35

Nov.

1.40 
1.40
1.40
1.40
1.50 
1.60
1.70
1.70
1.70
1.70
1.60
1.50
1.50
1.50
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40 
1.40
1.40
1.40 
1.40
1.40
1.30

Dec.

l!:.0 
1.20
1.20
1.20
1.20 
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20 
1.20
1.20
1.20 
1.20
1.20
1.20
1.20
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Rating table for Colorado River at Austin, Tex.,from January 1 to December 31,
1903.

Gage 
height.

Feet.

1.2

1.3

1.4

1.5

1.6

1. 7

1.8

1.9

2.0

2.1

2.2

2. 3

Discharge.

Second-feet.

320

360

405

455

510

565

625

690

760

840

930

1,030

Gage 
height.

Feet.

2.4

2 5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

Discharge.

Second- feet.

1,140

1,260 '

1,390

1,530

1,680

1,840

2,020

2,220

2,430

2,650

2,880

3,120

Gage 
height.

Feet.

Discharge.

Second-feet.

3. 6 3, 365

> 3.7

3.8

3.9

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4. 7

3,615

3,870

4, 130

4, 395

4, 665

4, 955

5, 265

5, 595

5, 945

6, 315

6, 695

Gag'e 
height.

Feet.

4.8

4.9

5.0

5.5

6.0

7.0

8.0

9.0

10.0

11.0

12.0

Discharge.

f-'econd-feet.

7, 085

7, 475

7,870

9,870

11,870

15, 870

19,870

23, 870

27, 870

31,870

35,870

Table constructed from measurements between gage heights 1.22 feet and 5.23 
feet. Above 5.22 feet table is not well determined. Extended parallel to 1902 
curve.

- Estimated monthly discharge of Colorado River at Austin, Teas., for 1003. 

[Drainage area, 37,000 square miles.]

Month.

January _ _ _ _ .

February _ _ _ . ....

March .............

April ..............

May .__-__.--....

June _ .............

July ...............

August ...---......

September . . . . . ....

October ...........

December .......

The year .....

Discharge in secund-feet

Maximum.

2,880 

33, 070 

18, 070 

9,870 

7,670 

12,470 

9,470 

2, 765 

3,120 

29, 470 

565 

320

. 33, 070

Minimum.

760 

930 

2,020 

930 

930 

9'30 

360 

320 

320 

380 

360 

320

320

Mean.

1,276 

5,066 

4,854 

2,079 

2,382 

2, 279 

1,404 

801 

763 

4 222 

439 

320

2,157

Total in 
i> crc-f eet.

78, 458 

281,351 

298, 461 

123, 709 

146, 463 

135, 610 

86, 329 

49, 252 

45, 402 

259, 601 

26, 122 

19, 676

1,550,434

Run-off.

Second-feet 
per squire 

miie.

0.034 

.137 

.131 

.056 

.064 

.062 

.038 

.022 

.021 

.114 

.012 

.009

.058

Depth in 
inches.

0.039 

.143 

.151 

.062 

.074 

.069 

.044 

.025 

.023 

.131 

.013 

.010

.784
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GUADALUPE RIVER DRAINAGE BASIN.

Guadalupe River rises in the southern central part of Texas, flows 
southeast, and empties into San Antonio Bay. During the summer 
of 1902 its discharge was the least in its observed history, causing 
much loss above New Braunfels, where half a dozen power plants 
were forced to shut down or to run 011 short time. The flow at this 
time was so low that special efforts were made to obtain measurements 
at several points along its course. The results of these measurements 
are shown in the accompanying table.

Under the direction of Thomas U. Taylor the United States Geo­ 
logical Survey is maintaining a station in this basin near Cuero, Tex.

GUADALUPE RIVER NEAR CUERO, TEX.

The Guadalupe, while the best water-power stream in Texas, has a 
drainage area above Cuero of only 5,100 square miles. Its efficiency 
is due almost entirely to the canal at New Braunfels. Below New 
Braunfels the largest tributary is San Marcos River.

This station was established by Thomas U. Taylor December 26, 
1902. The original location of the gage was at the dam at Carl 
Buchel's power house, 3 miles north of Cuero, Tex. This gage is a 
vertical staff mounted on the wall of the power house near the dam, 
and was read twice each day by Carl Buchel.

For the old station, the initial point for soundings was on the left 
bank. The channel is straight for about one-fourth of a mile above 
and 400 feet below the station. The right bank is low and liable to 
overflow; the left bank is high and rocky. The bed of the stream is 
of clay. The bench mark is on the crest of the dam. Its elevation 
is the same as the zero of the gage.

As it proved impossible to measure flood discharges at this point, a 
new station was established in July, 1903, at the bridge of the San 
Antonio and Aransas Pass Railroad 3 miles west of Cuero. The 
gage datum is 50 feet below the top of the tie in the third panel from 
the east end of the bridge. A tagged plumber's chain is used in 
determining gage heights by measuring down from the bridge. The 
observer is John Hughes, who has charge of the pumping plant 
belonging to the railroad. Discharge measurements are made from 
the highway bridge, 200 feet below the railway bridge. The channel 
is straight and has a width of 125 feet at low stages. The right bank 
is low and overflows for several hundred feet at high stages. The 
section is deep and the flow is sluggish. The bed is compqsed. of soft 
material and may change somewhat.

The observations at this station during 1903 have been made 
the direction of Thomas U. Taylor, district hydrographer,

IBB 99 04  22
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Discharge measurements of Ouadalupe River near Cuero, Tex., in 1003.

Date.

June 29 ....................
June 30 . . . . . .......... ...
July 4.. ........ ..........

Do.....................
July 5-----.-----.--..--.-..

Do
July 6 _         _.       .

Do....................
July 9.. .................._.

Do... ..................
July 10. ................. ...

Do.... ........... ....__
Do.. ................. ..
Do... ..................
Do..... ............ ....

July 11. ..._-. .......... ...
July 13.......... ...........

July 14..... ............... .

July 18.-   -----   _--.. ...
July 29-.     -_--... ______
December 11 . ... .... ...

Hydrographer.

T. U. Taylor _     __     .
.....do  .-_    -..._.-   .
.....do  --.-._-   ..__-   .
...-.do _   _    _-.   ._.  
.....do _   ___.       _. 
.....do   ._.    ........ 
.....do --__--- _-.--  
.....do _----.  ..- -.   .
...--do   -_..__-.      
H.H. Fox._................
.....do  --......._ _._  
.....do ......................
...-.do ......................
...-.do . ..................
.....do ........_........... .
----_do ._................. --
.....do ................ . ...
.....do ............. . _....
T. U. Taylor ---------- ______

.-...do ....... ..._._.........
H. H. Fox... ....___.__-....

Gage 
height.

Feet. 

8.70

8.20

35. 80
33. 80
31.80
30.80
28.70
28. 30
26.70
25. 70
20.50
17.30
15. 70
13. 50
12.20
10.70
9.70
8.90
8.40

12.10
6.80

Discharge.

Second-feet. 

1,700

1,400
33, 700
25, 600
20, 200
17,800
15, 900
15, 200
12, 700
11,300
6,600
4,900
3, 850
3,360
2,700
2,300
1,840
1,570
1,370
2,900

Mean daily gage height, in feet, of Guadalupe River near Cuero, Tt;r., for 19U3.

Day.

1-. ............
2..............
3..............

5..............
6..............
7
8..............
9.. ............ 

10.............. 
11...  ........
12
13--...-........
14.............
15-. ...... ......
16... ...........

Jan.

10.50
10.30
10.00
10.00
10.00
9.70
9.60
9.30
9.40 
9.40 
9.30 
9.10
9.10
9.00
9.00
9.00
9.00
9.60

Feb.

7.20
7.30
7.10
7.20
7.10
7.00
7.20'

10.00
9.30 

10.50 
13.20 
14.20
13.20
9.60

10 40
13.00
14.60
14.20

Mar.

43.00
31.80
21.30
16.20
14. 10
13.60
13.40
13.50
13.20 
13. 50 
13.20 
13.00
12.70
12,10
18.10
11,00
10.90
10,80

Apr.

10.40
10.30
10.20
10.20
10.00
10.00
9.80
9.80
9.70 
9.70 
9.70 
9.70
9.40
9.50
9.50
9 ill
9.40
9,40

May.

10.80
10.30
10.50
10.00
10.00
10.20
10.20
10.20
10.10 
10.20 
10.10 
9.60
9.40
9.20
9.20
9.10
9.40
9,10

June.

7 00
6.70
6.70
6.70
6.60
6.80
6.70
6.70
6.60 
6.50 
6.50 
6.70
6.90
9.10
9.60

10.10
12.00
11,00

July.

6.90
13.40
37.00
34.80
31.30
28.50
28.40
26.00
24.80 
17.50 
10. 10 
9.40
9.20
8.90
8.00
8.00
6.90
7.00

Aug.

27.50
29.40
28.80
27.25
17.80

11.20
10.70
9.65 
9.10 
8.95
8.85
8.70
8.50
8.35
8.40
8 25
8,20

Sept.

7.75
7.65
7.55
7.50
7/35

7.40
7.45
7.30 
7.25 
7.30 
7.10

7.20
7.20
7 20
7.10
7,00

Oct.

7.10
7.10
7.25
7.15
7.10
8.25
7.35
7 25
7.20 
7.25 
6.95 
7.00
6.95
7.00
7.25
7.00

10.25
8.60

Nov.

7.85
10.40
8.95
7.85
7.60
8.50
7.60
7.10
7.15 
7.00 
6.95 
6.90
6.85
6.80
6.85
6.95
6.80
6,85

Dec.

6.80
6.80
6.75
6.90
6.80
6.80
6.80
6.80
6.75 
6.75 
6.75 
6.80
6.85
7 25
7.10
7.00
6.90
6,85
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Mean daily gage height, in feet, of Guadalupe River, etc. Continued.

Day.

19.. .-.-... .....
30..............
21
22..............
23..............
24..............
25.............
26.. ......... ...
37.............
28... ......... ..
29
30....---.....
31.. . ...........

Jan.

9.00
9.00
9 00
9.00
9.00
9.00
9.00
9 00
8.80
8.60
7.00
7.00
7.00

Feb.

13.30
16.30
19.00
23.20
18.90
12 20
11.10
16.80
26.00
37.00

------

Mar.

10.80
10.80
13.20
13.20
12.10
11.20
10.80
10.80
10.80
10.60
10.50
10.50
10.50

Apr.

9.50
9.40
9.30
9.20
9.10
9.00
9.30
9.10
9.10
9.10
9.20
9.30

May.

9.00
9.00
9.00
8.80
9.00
9.20
7.00
7.20
7.30
7.20
7 20
7.20
7.00

June.

13.40
9.20
9.30
7.20
7.00
7.20
7.10
7.00
6.70
7.10
7 "()

6.90

July.

8.70
6.90
6.90
6.85
6.75
6.70
6.75
7.10
6.80
6.95

13.40
18.65
24. &5

Aug.

8.60
8.40
8.30
8.20
8.10
8.05
8.00
8.10
7.95
7.95
7.75
7.&5
7.80

Sept.

7.05
7.05
7.20
7.15
7.20
7.10
7.20
7.15
7.20
7.15
7.20
7.20

Oct.

7.30
7.15
6.95
6.95
6.90
6.85
6.85
6.90
6.85
6.90
6.95
6.90
7.45

Nov.

6.90
6.70
6.70
6.80
6.85
6.85
6.80
6.85
6.80
6.70
6.90
6.95

Dec.

6.80
6.80
6.85
6.80
6.75
6.85
6.75
6.70
6.70
6.70
6.70
6.70
6.70

Rating table for Guadalupe River near Ouero, Tex.,from January 1 to December
31, 1903.

Gage 
height.

Feet.

6.5

6.6

6.8
7.0

7.2

7.4

7.6

7.8

8.0

8.2

8.4

8.6

8.8
9.0

9.2

9.4

9.6
9.8

10.0
10.2

10.4

10.6

10.8

Discharge.

Second- feet '.

755
790

860

930

1,000

1,070
1,140

1,210

1,280

1,350

1,420

1,490

1,560

1,630

1,700
1,770
1,840

1,910

1,980

2,050

2,120

2,190

2,260

Gage 
height.

Feet.

11.0

11.2

11.4

11.6

11.8
12.0

12.2

12.4

12.6

12.8

13.0

13.2

13.4
13.6

13.8
14.0
14.2

14.4

14.6

14.8

15.0
15.2

15.4

Discharge.

Second-feet.

2,330

2,400

2,470

2,540
2,610

2,680

2,750

2,820

2,890

2,960

3,030

3, 100

3,170

3,240

3,320
3,400

3,480

3, 560

3,640

3,720

3,800
3,880

3,960

Gage 
height.

Feet.

15.6

15.8

16.0

16.2

16.4

16.6

16.8

17.0

17.2

17.4

17.6

17.8

18.0

18.5

19.0

19.5
20.0

20.5

21.0

21.5
22.0

22. 5

23.0

Discharge.

Second-feet.

4,040

4,120

4,200

4,280

4,360
4,450

4, 550

4, 650

4,750

4,850

4, 950

5, 050

5, 150

5,440

5, 740
6,040

6,340

6,690

7,040

7,440

7,840

8,240

8,680

Gage 
height.

Feet.

23.5

24.0

24.5

25.0

25.5

26.0

26.5

27.0

27.5
28.0

29.0

30.0

31.0

32.0

33.0
34.0

35.0

36.0

37.0

38.0

39.0
40.0

Discharge.

Second-feet.

9,130

9,630

10, 140

10,690
11,240

11,840
12, 440

13, 070

13,720

14, 370

15, 730

17, 200

18, 950

21,000

23, 320
26, 000

29, 690

34, 200

39, 500
44,800

50, 100

55,400

Table well defined. Curve extended below 6.8 and above 35.8,
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Estimated monthly discharge of Guadalupe River near Cuero, Tex., for 190J. 
[Drainage area, 5,100 square miles.]

Month.

January __________

May _______ _______

June . , _ _ .-.____.___

July _________._..._

August ----__..

September _____

October __________ _

November _____

December ______

The year :

Discharge in second-feet.

Maximum.

2,155 

39, 500 

71,300 

2,120 

2,260 

3,170 

39, 500 

16, 300 

1,190 

2,065 

2,120 

1,015

71,300

Minimum.

930 

930

2, 155 

1,630 

930 

755

825 

1, 155 

930

875 

825 

825

755

Mean.

1,659 

4,474 

5, 659 

1,825 

1,660 

1 212 

6,096 

3,343 

1,021 

1,018 

1,008 

864

2,487

Total in 
acre-feet.

102, 008 

248, 473 

347, 958 

108, 595 

102, 069 

72, 119 

374, 828 

205, 553 

60, 754 

62, 594 

59, 980 

53, 125

1,798,056

Run-off.

Second-feet 
per square 

mile.

0.33 

.88 

.11 

.36 

.33 

.24 

1.20 

.66 

.20 

.20 

.20 

. 17

.41

Depth in 
inches.

0.38 

.92 

1.28 

.40 

.38 

~ .27 

1.38 

.76 

.22 

.23 

.22 

.20

6.64

RIO GRANDE DRAINAGE BASHST.

The Rio Grande rises in southern Colorado, in the Rocky Moun­ 
tains, flows south through New Mexico and thence southeast, form­ 
ing the boundary between Texas and Mexico. Pecos River, which 
rises in northern New Mexico and flows south across eastern New 
Mexico and western Texas, is its longest tributary from the north, 
although Devils River delivers to the Rio Grande about the same 
amount of water as does the Pecos. Conchos River is its princi­ 
pal tributary from the Mexican side. The determination of the 
amount of water in the Rio Grande is of importance, both on account 
of its use in irrigation and from its bearing upon interstate and inter­ 
national distribution of water. Most of the New Mexico and Texas 
stations are maintained by the International (Water) Boundary Com­ 
mission, and the data are furnished by W. W. Follett, consulting 
engineer for the Commission. On account of the shifting character 
of the river beds at the international (water) boundary stations, no 
rating tables have been prepared. The estimated monthly discharges 
are from daily discharges computed by Mr. Follett directly from the 
discharge measurements. The following list includes the stations in 
the Rio Grande drainage basin. Those maintained by the Boundary 
Commission are marked "B. C."

Bio Grande at Eagle Pass, Tex. B. C. 
Eio Grande below mouth of Devils Eiver, Tex. 
Devils Eiver at Devils Eiver, Tex. B. C. 
Pecos Eiver near Moorhead, Tex, B. C.

B.C.
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Pecos River and Margueretta flume near Pecos, Tex.
Pecos River at Carlsbad, N. Mex.
Pecos River near Roswell, N. Mes.
Hondo River at Roswell, N. Mex.
Hondo River at reservoir site, near Rossvell, N. Mes.
Pecos River at Santa Rosa, N. Mex.
Rio Grande near Langtry, Tex. B. C.
Rio Grande below Presidio, Tex. B. C.
Rio Grande above Presidio, Tex. B. C.
Rio Grande near Fort Hancock, Tex. B. C.
Rio Grande near El Paso, Tex. B. C.
Rio Grande near San Marcial, N. Mex. B. C.
Rio Grande at water tank near Rio Grande, or Buckman, N. Mex.
Rio Grande at Embudo, N. Mex.
Rio Grande near Cenicero, Colo.
Cone j os River near Mogote, Colo.
Rio Grande near Del Norte, Colo.

RIO GRANDE AT EAGLE PASS, TEX.

This station was established in April, 1900, by the International 
(Water) Boundary Commission. It is a half mile above the highway 
bridge between Eagle Pass and Ciudad Porfirio Diaz, Mexico, and 
about 540 miles below El Paso, Tex.

Discharge measurements of Rio Orande at Eagle Pass, Tex., in 1903.

Date.

January 5. .. -...--._ . .

January 16 _. ..............

January 18 ................

January 20 .............. ..

January 22................

January 27 _......----... .

January 31 . .. --.-. --.-.

February 3. ................
February rt. ...... ........

February 7- ----------- ....

February 10. _ .......... ...

February 12 ...........

February 13. .............__

February IT ....--........--

February 20 ._......--......

Hydrograjjher.

Robert F. Dowe .....-.-...--
.....do ......................
.....do ......................
-----do ......................
-....do ......................
.....do ......._..............
.....do ......................
.-..-do ......................
-...-do ......................
.....do _---.._---.....---.--.
.--..do ......------..----.---
--...do ......................
-.-..do .......................
....-do --_-.-.------.-.--.-_.
.-..-do .-....-------.----....
.-.-.do ......................
.....do ..--.-.-_-----_-------
J.D.Dillard. ----------------
Robert F. Dowe ........-- _
....-do ......................
.....do ...._.................

Gage 
height.

Feet.
6 -J

-4

t -J

A

.0

.55
j.

f O

o

3
f O

.25
< O

f>

C O

3

4
' O

C>

f 6

Discharge.

Second-feet. 

2,385

2,332

2,381

2,047

2 129

2, 985

2,688

2, 454

2, 451

2,428

2,458

2,391

2,262

2,273

2,267

2,280

2,379

2,353
2,289

3,598

2,936
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Discharge measurements of Rio Grande at Eagle Pass, Tex., in 1903 Continued.

Date.

February 23...... ......._..

February 25 . . ......

February'37 ...............
March 3 _ . . . _______________

March 5 ._..--. . . . ... .

March 7 --------------------

March 10.. _. ...___......._.

March 12. __________________

March 19-...-.. ............
March 25. . . ... .

March 30. .................

April 1. ..__________..___

April 3.. ...................

April 6.......... .... . ...

April 8. ..............__

April 10... ..........
April 14 __ ... ....

April 17.......... .

April 21....... .

April 23. _....... .

April 27.............. .....

April 30................

May 7.---.. ..._.__._____..

May 11.. .................

May 14. -..--.-.... .....

May 16............... ...

May 19. ............. .

May 26.-....-. ... _

May 28....................

May31. ...................
June 2. ......

June 6-...-.-. ...

June 8-__. .......

June 15 --.---_-..........-

June 18 .-......-.--.....-.

June 28 -....__._..____.__.

June 30.. .................

JulyS......................

July6_.__ ..................

July9.... ..................

July 13.. ....... ............

Hydrographer.

Robert F. Dowe ... ....--

.....do .__._.__.__.__-.....__

.._._do ......................

.....do .......................

.....do ......................

.....do ......................

-___.do ......................

_..._do ......................

.....do ......... ............

J. D. Dillard _............._.

.....do ......................

.....do ---..-.----.-----...._

...._do .._.. _.._._____..._..

___._do __........._._.._.....

.....do .-._.-...-.-.-_..__-

.....do ....................._

.....do .._....__.._.__......

.....do ......................

.....do ......................

.....do ......................

.....do ......................

.....do ......................

.....do ----- ................

.....do .............._...._..

.....do -.----.--....-........

.....do _---------.----._.-_-_

.....do ......................

.....do ......................

.....do --.---.--.-.-.--.....

.....do ---.-.--.------.......

.....do ......................

.....do ......................

.....do _.....................

.....do _-....................

....-do ......................

.....do ......................

J. K. Wilson --.-..--........

.....do ......................

.....do ......................

.....do --.---..-...._.......

Gage 
height.

Feet.
i" K

.6

.6

i w

.6
K

( 4

Q

Q

1.9

1.9

1.9

1.8

1.8

1.6

1.8

1.8
1.8

2 7

2.0
2 1

3.0

2.3

3.3

2.6

2.6

2.6

3.0

2.6

3.45

7.35
4.55

4.05
4.15

3.9

3.9

4.4

4.5

Discharge.

Second-feet. 

,689

,935

,805

,203

,931

,889

,769

622

,322

,087

1, 882

2,008

1,799

1,714
1,696

1,763

1,694

1, 656

1,856
1,946

r, 703

3,614

2,142

2 278

4,400
' 2, 274

4,694

3,250

3,516

3,170

4,191

3, 037

5, 339

20, 203

8,053

7,029

7,462
7,101

6,630

8,795

8,149
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Discharge measurements of Rio Grande at Eagle Pass, TGX., in 1903 Continued.

Date.

July 16. ................... .

July IS-----................

July 32.....................

July 35.. ..__..____. ________

July 28_. ________________ ...

July 31---. ________________

August 4 . - ....... ... _ .

August 7----. ----.-..- --_
August 11 . -_. -. ... .._

August 14 - - _ _ -_--.--.-. .

August 18 __ -_--- .........

August 22 . _ _ .... ..... .

August 26 --_---...- ........

August 28--- -----.-...._.

August 31 .-_-. .......... .

September 4... __.____.....

September 7 ...... .... ...

September 9. ...... ........

September 11..-. __________

September 14 ... . ___...

September 17- ---------- ...

September 19. ......._.....

September 22 . .

September 25. ..............

September 29. ----- ...... _

October 2.- ._..._..___..

October 5 .-__.-__. . _ _ ....

Octobers ____________ _. .

October 10 ___ __ .... ..

October 13 _________________
October 16 ......... . ..

October 19 ..........

October 22 .........

October 24 _________

October 27 _ _ _ _ . ...
October 31 .....

November 4 . . . .
November 7 .

November 10 . . _

November 14.._. _______ ._

November 17 ---_-____-. ...

Hy drogr apher .

J. K. Wilson.......... ......

.....do _-.---....-.......--.-

....-do ______________________

.....do ______________________

_.___do --....-......--..--...
..-.-do .-...................'..
.....do ......................
-..--do......................
..-.-do ......................
..-.-do ______________________
-...-do .------......_-.-.....
...-.do ._..--...-........-.._
--..-do --.....-.. ...........
...--do--. . ....-_... _________

.....do ______________________

.....do -_.......-.._--..--..-

.....do -..-.---...-----.....-
--.--do-...-.........---...-.

--...do -__---.......-----.---

_--_-do ______________________

.....do -.._--....-.-.......--

.....do ______________________

..-.-do ______________________

----.do ______________________

-_-_-do ______________________

-.-..do --....-.--__ .._______

_---_do .-__-.--. ._._...___

.....do _...___._._.....______

..-.-do ______________________

..-..do ....._.............-..

....-do ______________________

. ...do ______________________

...-.do ______________________

.--.-do ......................

..-.-do _--...........-.....--
-...-do ......................

__.--do .............. .......

....-do --.--.---...........-.

-...-do ______________________

....-do --_.--..-.............

...-.do _--.-.................

Gage 
height.

Feet. 

4.1

3.65

3.2

2.9

2 7

2.7

2.6

3.0

2.6

2.3
2 7

2.5

3.0
2 7

3.4

4.2

3.9

3.7

5.0

2.8

3.55

3.3

3.1

3.25

4.05

4.35

4.9

3.95

3.5
3.1

2.8

2.7

2.6
2 6

2.4
o 4.

2.3

2 2

2 2

2 2

2.2

Discharge.

Second-feet.

7,175

5,964

4,571

3,976

3,457

3,501

3,327

4,234

3, 274

2,585

3,66S

3,029
4,231

3,672

4,885

7,883
6,671

6,407

10, 291

3,511

5,011

4,315

4,581

5,081

7,427

8,286
11,784

7 421

5, 494

4,456
3,803

3,487
Q 007

3,230

3,052

3,017

2 632

2,524

2,513

2,547

2.565
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Discharge measurements of Rio Grande at Eagle Pass, Tew., in 1903 Continued.

Date.

November 30

December 24. .. ...- ... _

Hydrographer.

J. K. Wilson. .._...._.. -----

.....do ......................

.... .do. .................. ...
--..-do -.-...--....---..--.-.
.....do .........---,-....--.-
.....do ......................
.....do ..............  .-..
..-_-do ......................
.....do ......................
.....do ......................
.....do ......................
.....do .................   ..
.....do ......................

Gage 
height.

Feet. 

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

Discharge.

Second-feet. 

2,353

2,330
2,335
2,414
2,223
2,387
2,243
2, 250
2,292
2,416
2,263
2,063
2,072

Mean daily gage height, in feet, of Rio Grande at Eagle Pass, Tex.,for 1903.

" Day.

1.. .1.. ......... ...... ...
o 

3...... ..................
4........................ 
5...... ............ ......
6...... ..................
r...... ................ ..
8........................
9........................

10...... .................. 
11...... ............. .....
12........................
13........................ 
14. .......................
15...... ............. .....
16. ................. ......
IT.. ......................
18.... ......... ...........
19........................ 
20........................
21. ....................... 
22.......... .............. 
23........................
24
25.. ......................
26........................
27
28.........................
29.......................
30....... ................ . 
31........................

Jan.

2.10
2.10 
2.10
2.10 
2.10
2.10
2.10 
2.00
2.00
2.00 
2.00
2.00
2.00 
2.05
2.15
2.55
2.55
2.40
2.40 
2.30
2.30 
2.30 
2.30
2.30
2.30
2.30
2.30
2.25
2.20
2.20 
2.20

Feb.

2.05
2.00 
2.15
2.30 
2.30
2.30
2.30 
2.30
2.30
2.35
2.25
2 20
2.10 
2.75
2.95
2.90
2.80
2 75
2.70 
2.65
2.60 
2.60 
2.50
2.50
2.55

2.60
£90

......

Mar.

2.90
2.85 
2.80
2.75 
2.70
2.60
2.60 
2.55
2.45
2.45 
2.45
2.40
2.40 
2 30
2.30
2.30
2 30
2.30
2.20 
2.20
2.40 
2.20 
2.05
2.00
2.00
2.00
1 95
1.90
1.90
1.90 
1.90

Apr.

1.90
1.90 
1.90
1.90 
1.75
1.80
1.80 
1.80
1.80
1.70 
1.70
1.70
1.75 
1.65
1.65
1.60
1.60
1.60
1.60 
1.60
1.80 
1.85 
1.80
1 7^

1.70
1.65
1.80
1.85
5.40
3.55

May.

2.80
2.50 
2.30
2.20 
2.05
2.00
1.95 
2.00
1.85
1.80 
2.05
3.65
4.30 
2.85
2.40
2.a5
6.10
4.45
3.20 
2.50
2.85 
3.30 
2.90
2.90
2.75
2.60
2.60
9 fin
2.60
3.05
2.55

June.

2.40
2.70 
2.75
3.05 
2.60
2.60
2.50 
3.20
2.70
3.45 
3.25
3.50

10.55 
12.00
7.55
5.95
5.10
4.65
4.40 
4.20
4.25 
4.30 
4.35
4.35
4 20
4.20
4.15
4.15
4.15
4.10

July.

4.05
3.90 
3.80
4.35 
3.85
3.90
3.95 
4.25
4.40
4.55 
4.60
4.65
4.45 
4.35
4.10
4.05
3.85
3.65
3.55 
3.40
3.30 
3.15 
3.15
3.05
2.90
2.90
2:75
2.60
2 60
3.00
2.80

Aug.

3.16
2.90 
2.70
2.60 
2.50
3.00
2.95 
2.60
2.40
2.40 
2.50
2.40
2.35 
2.30
2.45
2.70
2.70
2.65
2.40 
2.40
2.50 
2.50 
3.a5
3.10
3.00
3.00
2.a5
2.70
3.05
3.80 
3.20

Sept.

2.95
2.20 
2.20
4.20 
3.95
4.00
3.85 
3.60
3.60
3.50 
5.15
3.20
3.00
2.85
2.80
3.20
3.60
3.20
3.30 
3.15
3.05 
3.10 
3.20
2.ft5
3.00
3.20
3.95
4 30
4.15
3.95

Oct.

3.95
4.25 
4.70
4.50 
4.90
4.85
4.20 
3.95
3.75
3.55- 
3.45
3.30
3.15 
3.05
2.90
2.85
2.70
2.70
2.70 
2.65
2.60 
2.60 
2.60
2.60
3.55
2.45
2.40
o 40

g.40
3.40 
2.40

Nov.

2.35
2.30 
2.30
2.30 
2.30
2.20
2.20 
2.20
2.20
2.20 
2.20

12. 20
2.20 
2.20
2.20
2.20
2.20
2.10
2.05 
2.00
2.00 
3.00 
2.00
2.00
2.00
2 00
2.00
2 00
2 00
2.00

Dec.

2.00
2.00 
2.00
2.00 
2.00
2.00
2.00 
2.00
2.00
2.00 
2.00
2.00
2.00 
2.00
2.00
2.00
2.00
2.00
2.00 
2.00
2.00 
2.00 
2.00
2.00
2.00
2.00
2.00
2.00
2.09
2.00 
2.00
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Estimated monthly discharge, of Rio Grande at Eagle Pass, Tex.,for 1903.

Month.

February ________________ . _
March _______ . _. ...... ..
April ._________.__.______._____._.._.
May .................................
June .. .. ........... .. .... .. ...
July .................................
August ..............................
September _ . .... -... .......... ..
October . .......... . . ... ......
November . .... ............. . _
December . . ...... . ...

The year ............... .._ ...

Discharge in second-feet.

Maximum.

2,990 
3,900 
3,460 

11,200 
15, 500 
47, 400 
9,010 
6,190 

10, 750 
11,780 
2,880 
2,410

47, 400

Minimum.

2,050 

2,000 

1,880 

1,640 

1,700 

2,670 

3, 350 

'2,590 

2,480 

3, 020 

2,330 

2,060

1,640

Mean.

2,385 
2,761 
2,508 
2,174 
3,880 
9,225 
6,156 
3,630 
5,408 
5,248 
2,490 
2,256

4,010

Total in 
acre-feet.

146, 638 

153, 362 

154, 215 

129, 362 

238, 592 

548, 906 

378, 506 

233,180 

321,818 

' 322,691 

148, 165 

138, 744

2, 904, 179

RIO GRANDE BELOW MOUTH OP DEVILS RIVER, TEXAS.

This station was established in April, 1900, by the International 
(Water) Boundary Commission. It is alongside the Southern Pacific 
Railway track, about a half mile below the mouth of Devils River and 
about 480 miles below El Paso.

Discharge measurements of Rio Orande beloie month of Devils River, Texas, in
1903.

Date.

January 5 _ _ _ _ -->___ . .....
January 10 ..... ________
January 16 ...........
January 21 _ _ _ . . . . . .....
January 26 _
January 31
February 4 _
February 10 ... . . .
February 18
February 23 . .
March 1. .......... .......
March 5 .
March 10. ... ... .

Hy drographer .

J.D.Dmard.. ...............
.....do ......................
.....do ......................
.....do _- ...................
.....do ..... ...............
.....do......................
.....do ....... .....
.....do ..________..-_._____
.....do ......................
.....do ........._...__..._.
....do ......._._..... ...

.....do _._.__..____.___

.....do ......................

Gage 
height.

Feet.

3.85

3.9

4.1
3.95

3.95

3.9

4.0

3.95

4.4
4 2

4.5
4.3

4.1

Discharge.

Second-feet. 

1,957

2,007

2,306
2,096

2,069

1,980
2,141

2,102

2,859

2,483

3,196
2,730

2.319
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Discharge measurements of Rio Grande below mouth of Devils River, etc. Cont'd.

Date.

March 21. ......... ....

March 28. ...

April 2,

April 7....... ......

April 13.......

April 18....................
April 23........

April 27....... .

May 2........

May 7 ....... ........ ...
May 11........... ....

May 16........

May 21.......

May 27......

June 1 ........
June 5 . ......

June 10 . ....

June 15 .......

June 20

June 25 .

July 1.. ...... ..............
July 7 ......................
July 11.

July 15.. ....

July 18. ......._.__........

July 23. ...................
Jtily29_- ....

August 8 _ - - . ... ..........

August 12 ..................

August 16 -_--..___.______.
August 21 .. . ..........

August 25-.-.--............
August 29..----..

September 4 ....... ...

September 8.. ---........

September 11. .......... ..

September 16.... ...........
September 19...............

Hydrographer.

J. D.Dillard- --____ __........

_____do --..__.-_.____---.__-

_-..-do _..---...--..-.....---

-___-do ____---__.____-_.__-.

.-...do ....1... ..............

____-do .....__............._.

.....do ......................

--.__do ...... -.-...-....--_.

____-do ......................

.....do __-----. ....-.-....--

.....do ......................

.....do .....-_...............

_._._do ......................

_.__-do --...-....-...--------

___..do ____-................_
.....do ----------------------

.....do ......._..............
___.-do ......_....__........

.....do .-..-------..----.--.-

.....do ......................

.....do ......................

.....do .--.-.--.--..---------

____.do ....-....---.-..-.-.._

_-__.do ......................

.....do ......................

... -do ..._-.....-.-..-.-.---

_____do ....-........--.------

...do ......................

.....do -----..--   ."-   -  

.....do --..--.-..--.--......

.....do ..--...........-..---.

.....do -------.--.-.---------

.....do ......................

_.__-do ......................

....do ......................
E. E. Winter ................

....do ---------------------

.....do ......................

.....do .-.-----..--.-_-. 

.....do ......................

Gage 
height.

Feet. 

4.0

4.0

3.75

3 fV

3.6

3.5

3.45

3.7

3 t*> 
. t

4.0
3.95

4.2

4.25

4.65
4.3

4.2

4.3

5.05

7.5

5.2

5.4
5.4

5.6

6.3
5.7

5.1

4.6

»4.5
4.1

4.05

3.9

4.4

4. 2

4.75
5.8
5.9

5.0

4.7

4.7
4.7

Discharge.

Second-feet. 

2,195

2,196

1,951

1,714

1,579

1,479

1,326

1,687
1,716

2,147
2,114

2, 574

2,723

3,380

2,744

2.482

2,651
4,376

12,011

4,917
5, 522

5, 072
5, 961

8,160

6,117

4,692

3,400
3,011

2, 259

2,175

2,171
2.858

2,613

3, 422

6,762
6,923
5, 019

8, 921

3, 600

3,266
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Discharge mea&urements of Rio Orandebelow mouth of Devils River, etc. Cont'd.

Date.

September 23.   __..   --.__
September 38 ... ...... ...
October 3 ..----.......-.-..
October 8 --.-.... . --..-..
October 14 ........ . . .
October 18 .................
October 22 _-...___-_---_-__
October 26 ......-..._..__._
October 30 .................
November 4 _ . _ . . ...._._._
November 8 ........ . _ . . _
November 12 ........ . .
November 17 . . ...
November 21 ...............

November 29 .... . _ . _ .
December 4.... . . ........
December 8. ---------- . . . .
December 12. . .........
December 16 .... . . _______
December 23 _ _ .......
December 29 ... . .......

Hydrographer.

E.E. Winter. ----------------
---.-do ......................
J. D. Dillard ----------------

---..do ..  .. .._....     

.....do .   .....I-...   -. 

.....do .........-.....__.. 

.   .do _..-._..  ......   .

.-...do .._-... .........-. 
-_---do .......  ........._-.
...--do _.-_______..._____._.

... -do -....__._   ....___.--

.....do .- .-.-..... .... 

... _do ......................

.  do --__---.   --.-.-----

.._--do .   .............-..._

.....do ......................

...-.do ......................

.....do _______-___..._..__._.
-....do ......................
-...-do ......................
.....do ......    ... ..--.-..

Gage 
height.

Feet. 

4.5

5.3

6.3

5.4

4.5
4.35
4.25
4.1
4.0
3.9
3.8
3.8
3.8
3.75
3.75
3.7
3.7
3.7
3.7
3.7
3.7
3.65

Discharge.

Second-feet. 

3,143

5,404
8,116
5,499
3,399
2,997
2,796
2,417
2 271
2,141
2,024
2,007
1,989
1,896
1,856
1,820
1,766
1,761
1,759
1,748
1,731
1,688

Mean daily gage height, in feet, of Rio Grande below mouth of Devils River,
Texas, for 1903.

Day.

\. ........................
2......................... 
3.. .......................
4.. ................... ....
5....... ..................
6.........................
7.........................
8_. ._...._...__ .........
9..... ...... ..............

10... ......................
II-..-..........--.- ......
12.........................
13.........................
14.........................
15.. ............... ........

Jan.

3.90
3.90 
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.90
3.95
4.15

Feb.

3.90
4.05 
4.05
4.00
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.90
4.65
4.65
4.65

Mar.

4.50
4.40 
4.a5
4.30
4.30
4 35
4.20
4.15
4.15
4.10
4.10
4.10
4.05
4.05
4.00

Apr.

3.75
3.70 
3.70
3.65
3.60
3.60
3.60
3.60
3.60
3.60
3.60
8 fin
3 en

3.45

May.

4.15
4.00 
3.85
3.80
8 Rft

3.75
S.flO
3.70
3.60
3.90
4.20
6.00
A. 1fl

4.15
4.30

June.

4.30
4.45
4.70
4.35
4.30
4.30
4.85
4.45
4.45
5.00
4.90
7.80

11.50
7.95
7.35

July.

5.35
5.25
i 11
5.10
1 91

5.25
5.65
5.90
6.05
6.35
6.30
6 9K

6.05

5.65

Aug.

4.55
4.25 
4.10
4 20
4.80
4.55
4.15
4 00
4 00
4.10.
4.05
3 90
3.90
4.15
4.40

Sept.

4.80
5 QK

6.00
5.35
5 in
5.30
5.15
4.90
4.75
4 65
4 45
4.65
4.75
4.55

Oct.

5C80
5.85 
6.30
6.70
6.55
6.05
5.65
5.35
5.10
4.85
4.80
4.70
A IK

4.50
4.45

Nov.

4.10
4.00 
Son
3.90
3.90
3.85
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80
3.80

Dec.

3.70
3.70 
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
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Mean daily gage height, in feet, of Rio Orande below mouth of Devils River , 
Texas, for 1903 Continued.

Day.

16....... ..................
IT.........................
18.........................
19.........................
20.........................
21....... ..................
23....... ..................
23.........................
24. ........................
25
26.. ....... ................
27.........................
28.........................
29.........................
30.........................
31................... ....

Jan.

4.10
4.00
4.00
4.00
4.00
3.95
3.95
3.95
3.95
3.95
3.90
3.95
3.90
3.90
3.90
3.90

Feb.

4.50
4.45
4.35
4.30
4.30
4.25
4.20
4.20
4.10
4.10
4.25
4.55
4.65

Mar.

4.00
3.90
3.90
4.10
3.95
4.00
3.93
3.85
3.80
3.80
3.80
3.80
3.75
3.75
3.70
3.70

Apr.

3.45
3.45
3.45
3.55
3.80
3.70
3.70
3.70
3.65
3.60
3.70
3.70
3.70
3.70
4.35

May.

4.25
5.20
4.60
4.40
4.55
4.65
4.30
4.40
4.30
4.40
4 25
4.30
4.30
4.25
4.20
4.25

June.

6.40
5.50
5.25
5.20
5.20
5.10
5.45
5.45
5.40
5.40
5.45
5.50
5.40
5.45
5.55

July.

5.50
5.15
5.10
4.90

4.75
4.75
4.55
4.50
4.40
4.30
4.25
4.20
4.45
4.40
4.60

Aug.

4.40
4.35
4.10
4.15
4.20
4.20
5.00
5.00
4.85
4.75
4.55
4.40
4.80
6.15
6.00
5.45

Sept.

4.60
4.65
4.75
4.70
4.60
4.70
4.75
4.45
4.75
4.85
5.65
5.50
5.25
5.20
5.15

Oct.

4.40
4.35
4.35
4.30
4.25
4.25
4.30
4.25
4.15
4.10
4.05
4.05
4.05
4.05
4.00
4.00

Nov.

3.80
3.80
3.80
3.80
3.80
3.75
3.80
3.80
3.80
3.80
3.75
3.70
3.70
3.70
3.70

Dec.

3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.65
3.65
3.65
3.65
3.65

Estimated monthly discharge of Rio Orande below mouth of Devils River, Texas,
for 1903.

Month.
*

January .---__--_.-.--_--___.__________
February ._. ________________________
March . . _ ........... ...... ......
April ...................... . ........
May --__---_--___.__.__.__...__._____
June ..... ---_--.--_.---__,-__...__.-
July
August -----_--._-.-_--_______.______
September ___________________________
October... ... ... ... ...... ......
November. ___________________________
December ......_.. _________________

The year ..... _________________

Discharge in second-feet.

Maximum

2,390 

3,460 

3,200

2,800 
7,000 

28, 180 
8,160 
7,880 
7,320 
9,330 
2,410 
1,800

28, 180

Minimum.

1,980 
1.980 
1,900 
1,330 
1,610 
2,480 
2,440 
2,090 
2,850 
2,270 
1,820 
1,690

1,330

Mean.

2,068 
-2,544 
2,293 
1,640 
2,745 
6,214 
4,829 
3, 241 
4,392 
4,136 
2,009 
1,744

3,155

Total in 
acre-feet.

127, 180 
141,283 
140, 906 
97, 567 

168, 793 
369, 739 
296, 926 
199,260 
261,342 
254, 301 
119, 544 
107, 246

2, 284, 087

DEVILS RIVER AT DEVILS RIVER, TEX.

This station was established in April, 1900, by the International 
(Water) Boundary Commission. It is opposite the Southern Pacific 
Railway station at Devils River. The river is about 50 miles in length, 
has a perennial flow, and during flood periods is subject to great 
fluctuations.
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Discharge measurements of Devils River near Devils River station, Tex., in 1903.

Date.

January 10 . .......... ...

January 16 -.____.____.-.-..

January 21 ......... ....._.
January 26 . . . . __.____...__

January 31 ............

February 4..... ... ... .

February 10 ................

February 18 ................

February 23................

March 1 _ . ...... ...........

March 5...................

March 10........... .......

March 15. ..._...........-.

March 21......... ... .....

March 28. ..................

April 2.....................

April 7__ .---....._.........

April 13.. ..................

April 18....................

April 23.... ................

April 27....................

May 2............... .....

May 7. .....................

May ll.. 1....... ............

May 21.....................

May 37-.--".-........- .....

June 1 ........ . ...

June 5_... .. ... . .......

June 10 ----........_... ...
June 15 ___._,__._..__..._ .

June 20 ............ ........

June 25 .'..................

July 1. ............. .....

Jnly?.. ....................
July 11. ....... .... ...

July 18.. ...................

July 28....... ..............

August 3--.....-......--...

August 7. ..-...-..-....-...

Hydrographer.

J.D.Dfflard. -----_   .--'--.
.....do .......................
.....do ......................
.....do .__.......__..........
.....do .....-......--.--...--
.....do ......................
....-do ......................

.....do ......................

.....do ._ ...... ............

.....do ......................

.....do .-........-.-.--..-.-.

.....do ........._.........._.

-...-do ......................

,..._do ......................
-....do ......... -.... ..

...._do __._.-...............

.....do......................

...-.do ......................

.....do ......................

..._-do ......................

.....do ......................

.....do ......................

.....do ......................

.....do . ... ...

.....do ..............-.....'._.

.....do .....................

.....do ...............

.....do ..............-...._--

.....do --...---.---.-......-.

.....do ...................
-....do ......................
.....do _....-_.........._....
.....do .....I......... .......
.....do ........_._.___.....-_
.....do ......................
.....do ......................
.....do ......................
.....do ......................
.....do ......................
.....do ......................

Gage 
height.

Feet. 

2.05

2.05

2. 4

2.2

2.15

2. 1

2.1

2 1

2.1

2.1

2.25
2 2

2 2

2.15
2 2

2.15

2.1

2.1

2.1
2 1

2.1

2.2
2 1

2.15

2.15

2.25

2.2
2 2

2 2

2.55
3.95
2 7

2.55
2 5

2.45

2.4

2.35

2.35

2.35

2.3

Discharge.

Second-feet. 

412

406

610

495

475

428

439

424

442

428

533

495

484

450

483

438

414

423

417

420

414

471

405

439

447

540

491

482

490

732
2, 266

908

747

687
629

602

577

570

562

524
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Discharge measurements of Devils River near Devils River station, etc. Cont'd.

Date.

August 28. -_.--_--.---_-._.

September 7 -----------
September 10. .___-..-._
September 15- . . . ----------

September 22 ------ ...
September 27.- ------------
October 2 -..-......--.-.-_.
October 7 --------- . . . . . .
October 13 .................
October 21 ..._-._.-__.._._.
November 3 ----- . . ......
November 11 ....
November 20 ... . . .
November 28 ......_.. . . _
December 7 ...........
December 15 . . . . . . . . . _
December 32 ...... . . . . . . . .

Hydrographer.

J. D. Dillard- ................
.....do ----- ................
_.__.do -..---...........-.---
E. E. Winter................
.....do .----..-..-......__---
....-do .------......---.-.--.
_--_.do ......................
.....do -----.--..--.---.--.-_
.....do ......................
J.D. Dillard-. ...............

-....do .---...._....----..--.
__...do .---.----......--.----
.....do ......................
--...do ........._............
--._-do ----.---.--.._.-.-.___
.....do .............._.......
.....do ...............__.....
--_..do ......................
-...-do ......................
....-do ......................
.-...do .----.........-.......

Gage 
height.

Second-feet. 

2.3

2.3

2.3

2.3

2.3

2.3

2.3

2.35

2.3

2.5

2.4

2.4

2.35

2. 85

2.35

2.35

2.35

2.3

2.3

2.3

2.3

Discharge.

Feet. 

529

521

518

531

521

519

518

540

525

702

619

591

561

587

574

576

566

560

550

547

530

Mean daily gage height, in feet, of Devils River near Devils River station, Tex.,
for

Day.

1-. ................... -.-
2..... ....................
3......................... 
4. ...................... ..
5.... ................. -  
6......................
7-   .-.....-.....   ....
8_.... ...................
9.. .......................

10..................
ll--_......................
12 
13......................
14.. ..... __________________ 
15............  .......... 
16..... ................
17.........................

Jan.

3.10
2.10
2.10 
2.05
2.05
2.05
?05
2.05
2.05

2.05 
2.05 
2.10
2.10 
2.a5
? an
2.15

Feb.

2.10
2.10
2.15
9 ID

2.10
2.10
2.10
2.10
2.10
2.10
2.10 
2 10 
2.10
2.10 
2.10 
2 10
2,10

Mar.

2 25
2 20
2.20 
2 20
2 20
2 20
9 9n
2.20
2.20
 > I>Q

2.20 
2.15
» -1C

2.15 
2.15 
2.15
2.20

Apr.

2.10
2.10
2.10 
2.10
3 in
9 in
2 10
2.10
2.10
2.15
2.10 
2.10 
2.10
2.10 
2.10 
2.10
2.10

May.

2 10
2.10
2.05 
2.05
2 10
2 15
2.15
2 11
2.10
2.20
2.20 
2.90 
2.15
2.10 
2.10 
2.10
3.10

June.

2 20
2.65
2.35 
2 25
2.20
2.20
9 >?n
9 1^

9 fin
2.65
2.35 
3.40 
7.30
4.40 
4.05
3.75
3.15

July.

9 ^n
9 Ptfl

2.50 
2.45
2 cn

2.50
9 Kn

2 45

2 45
' * 40

2.40 
2.40 
2 40
2.40 
2.40 
9 -in
2.40

Aug.

S on

2 30
2.30 
2.35
2.a5
2.35
2 QK

2.35
2.30
S on

2.&0 
2.30 
2.30
2-. 30 
2.30 
2.30
2.30

Sept.

2.30
2.30
2.30
3 " 1/.

2.30
9 on
9 '-tfl

2.30
2.30
2 in
2.30 
2.30 
2.35
3.30 
2.30 
2.35
2.45

Oct.

2.50
2.50
2.45 
2 45
9 JK

2 45
2 Af\

2 dn
2.40
2.40
2.40
2.40 
2 .in

2.40 
2.4Q 
2.40
2.40

Nov.

2.35
2.35
2.35 
2.35
2.35
2.35
2.35

^2.35
2.35
9 tfl

2.35
2.35 
2.35
2.35 
2.35 
2.35
2.35

Dec.

2.35
2.35
2.35 
2.35
2.35
2.3Q
2.30
2.30
2.30
2.30
2.30 
2.30 
2.30
2.30 
2.30 
2.30
2.30
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Mean daily gage height, in feet, of Devils River near Devils River station, Tex.,
for 1903 Continued.

Day.

18.   .................-..
19.---    .  .........
20  --         .-   
31  ............ ___.__   
32.   .....................
23   ....._   .___.__. 
24.....................-  
35
26-    ............. ...
27
38.........................
29-.----..... ..... .........
30..... ....................
31..... ....................

Jan.

2.30
2.20
2.30
2.30
2.15
3.15
2.15
2.15
2.15
2.15
2.15
2.10
2.10
2.10

Feb.

2.10
2.10
2.10
2.10
3.10
2.10
2.10
2.10
2.20
2.20
2.25
------

......

Mar.

2.15
2.55
2.25
2.20
2.15
2.15
2.15
2.15
2.15
2.15
2.15
2.10
2.10
2.10

Apr.

2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.20
2.10
2.10
2.10

May.

2.45
2.35
2.35
2.20
2.25
2.50
2.30
2.20
2.30
2.20
2.20
2.20
2.20
2.20

June.

2.85
2.75
2.70
2.10
2.70
2.70
2.60
3.55
2.55
2.55
2.55
2.50
2.50

July.

2.40
2.40

.2.40
2.40
3.40
2.35
2.30
2.30
2.30
3.a5
2.a5
2.45
2.35
2.30

Aug.

2.30
2.30
2.30
2.30
2.30
2.30
2.30
2.30
2.30
2.30
2.30
2.30
2.30
2.30

Sept.

2.35
2.35
3.35
2.35
2.35
2.35
2.35
3.30
3.30
2.30
3.15
2.80
2.60

Oct.

3.40
2.40
2.40
2.40
2.40
2.40
2.35
2.35
3.35
2.35
3.35
2.35
2.35
2.35

Nov.

3.35
J3. c5
3.35
2.35
2.35
2.35
2.35
2.35
2.35
2.35
2.35
2.35
2.35

Dec.

2.30
2.30
3.30
3.30
2.30
2.30
2.30
2.30
2.30

2.30
2.30
2.30
2.30

Estimated monthly discharge of Devils River near Devils River station, Tex., for
1903.

Month.

January _ _ _ _ _ . . i. _ . . _ _ _ _ _ _
February _. .. ...-_.__....
March . . _____._._
April .-.- _________________ ___ ..._
May .. . . --..- _ _ .-__--
June _.____._. . ___--.
July...... ____-------_____-_--
August __-- -.--_---.. .._-__
September - - - ..---..____._.
October _ _ _ _ _ - _ _ _ _ . . . _ _ . _ . ....
November _ _ _ _ _ _ . . .

Discharge in second-feet.

Maximum.

580 

535 

760 

470 

1,240 

10, 400 

690 

560 

1,370 

700 

585 

570

10, 400

Minimum.

405 

425 

420 

415 

380 

440 

540 

520 

520 

560 

565 

530

380

Mean.

453 

443 

476 

421 

523 

1,282 

608 

530 

585 

603 

575 

550

587

Total in 
acre-feet.

27, 828 

24, 625 

29, 296 

25, 071 

32,152 

76, 264 

37, 408 

32, 579 

34, 810 

37,071 

34, 195 

23, 838

415, 137

PBCOS RIVER NEAR MOORHEAD, TEX.

This station was established by the International (Water) Boundary 
Commission in April, 1900. It is near Moorhead, immediately above 
the high bridge of the Southern Pacific Railway.
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Discharge measurements of Pecos River near Moorhead, Tejc., in 1903.

Date.

January 2 _ . . _ . . ... _____

January 8.... _ _ . ........

January 14 . .... .. ...._

January 19 ...... ........

January 24 ...............
January 29 _. ........ . . _ _

February 3 _ _ . _.._ ... .

February 7 . . . . . ....

February 17 _...--. . . . . ...

February 21.... ....___. . _

February 27 ................

March 4 ..................
March 9... .......__ ...__

March 14_ _...............
March 19. ._.._...______..._

March 27. ___...____..._____

March 31 _ _ . ...._... .....

April 4 _ _ _ . . ... ........

April 10.... _. ..............

April 15 ... . ........... .

April 20. .......__._.....___

April 25.... ........._......

April 30___. ...............

May 5 ....................__

Mav9..._. .................
May 13__._ ___... ...

May 19_.. ................ .

May 23__. ____.___..._..__

May 29.__. _.._..._ . .

June 3 .......

June 8 ... .....

June 13 --...-.....___..._.

June 19 .... .........

June 23 ............. .

June 29 .,...,...,..

July3.. ............

JulyS............... .

July 13..... ................

July 17-,,,_. . -. ..,_......

Hydrographer.

J.D. Dillard........ ...... .

.____do .._.....-_____-.-.....

.....do ---.-.-------_-.--....

.....do .-.-._.--._--.----...-

_____do ......................

_..._do ......................

.....do -------- -.-.-------__

.....do ___.._..._._______

.....do --.---.._-__.-_._..._

.....do .-................-._.
. .do

.....do ._.__...._..._.....

.....do _.................

___..do ..____................
.....do . ... .. ... ...

____.do ____........___.......

.....do ................_..
--...do ._.........._.....

_._..do ........_-......._...'

-___.do ...................

..___do ._.................

..._.do .........._...._......

.....do ____-.....-.._....._..

___._do ......................

.___-do .......................

_.__.do ......................

.....do .__...._........_.....

.....do .------..--.------....

____.do ___...-__..............
.._._do ._.__.___--.--.-.-...

.....do .......--....._.......

. ._do ..._...-.....-..-.....

.....do ......................
____.do ......................
_,_._do _..,..................
.....do  ._......-....----.--
.....do _.._..................
.....do ................ ......
.....do......................

Gage 
height.

Feet. 

1.45

1.5

1.7

1.7

1.7

1.7

1.6

1.6

1.55

1.8

1.6

1.6

1.55

1.5

1.25

1.15

1.1

1.0

.9

.8

.8

.8
1.25

.9
1.4

1.8

1.15

1.1

.9

.9
2.9

1.5

3.4

3.6
2.15

1.85

1.5

1.8

Discharge.

Second-feet. 

425

507

580
584

585

583

579

544

541

509

667

525

531

510

489

389

313

299

268

244

216

208

209

352
256

408
618

323
316

234

237

1,482

488

1,907

2,145

928
726

492

383
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Discharge measurements of Pecos River near Moorhead, Tex., in 1906' Cont'd.

Date.

July 36.. ................. ..

July 30...... ...............

August 5. .......... -------

August 10-._- ..........

August 14--... .. -.--.--

August 19--. -._------ ._.._ _
August 23   . .        -     -

August 27 - . - - --.-- _ . _ _. -

August 31 . . . . . ----- ..-_.

September 5 ___   ....__._.

September 9..-------. . . . .

September 12 _ _ . . . _____ _

September 24_ ----..-.      

September 30 -----------

October 9 ... ... .........

October 15 __.---.----_   -.__

October SO...--- ------------

October 24 ____-_-----____-__

October 28------ ------------

November 14 . -------- _

November 19 ...i... ......

November 23-... ... -----

December 24 _---- .  __._.

December 30 ----- ....... .

Hy dr ographer .

J.D.Dillard-... _ ._.......

---..do ......................

_-_._do ......................

..-.-do -...........--.--.-.-_

..--.do ......................

.-.-.do ..-.......-.--...---.-

_.-_-do ......................

... -do ......................

-....do .-__..-.....-____---.-

E. E. Winter....-------.-.-.

-- ._do .-.--......-_--_--__-_

--.-.do .....-....-.--_-_----_

.....do ......................

.....do .....................

...-.do ----.-..----.---.-----

J. D. Dillard ................

.....do ... ...-..._----- --.-

.....do ..-..----------------

..-..do ......................

--__-do ...._......._.........

.....do __............_.......

-...-do .....................

...-do -.. ...-...---.--.---
-.--do ............_....

_-___do -..-......-_._-__----.

..-.do - -.......------------

-...-do .............---.--_--

-.__-do .................. _..-

.....do -........-------------

___.-do ......................

--...do ______--....__-_------

_.--_do _......--.__-_--------

-----do ......................

.....do _---.---_----------.--

..-..do - .._____...-.__._.

....-do ......................

height.

Feet. 

1.0

.95

.9

.85

.8

.85

.8

.8

.75

.7

1.3

.9

.9

.8

.8

.8

.8

.8

.85

.85

.9

.9

.8

.9

.9

.9

.9

.9
1.0

.9

.9

Discharge.

Second feet. 

274

253

233

207

200
214

202

195

182

254

253

286
434

304

279

233

210

199

186

177

174

185

.204

211

213

248

235

313

232

226

224

235
231

267

236

229

IRR 99 04  2
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Mean daily gage height, in feet, of Pecos River near Moorhead, Tex.,for 1903.

Day.

I. ....  --.  - .-
g

3.......-..  ...... ......
4....... ............ ......
5.. ..................... ..
6.........................

8....  .......... ... .....
9............ .............
10........  ..............
11.... .....................
12
13... ......................
14....... ............... ...
15..   .  ----- ..........
16......... ................
IT........-....   ... ..... 
18..  ............... .....
19..... .._...._............
30..... ....................
21
32.-.-..--.....-..---.-....
23...:.....  ............
24
25
26..........--..-.........:
27
28.........................
29.......   ..............
30..........   ............ 
31. _...---_.   .....__   

Jan.

1.50
1.40
1.40
1.40
1.40
1.45
1.50
1.50
1.50
1 50
1.50
1 50
1 50
1 65
1.75
1.60
1.60 
1.70
1.70
1.70
1.65
1.60 
1.65
1.70
1.70
1.70
1.70
1.60
1.65
1.70 
1.70

Feb.

1.70
1.70
1.70
1.60
1.60
1.60
1.60
1.65
1.60
1.60
1.60
1.60
1.60
1 60
1 60
1 60
1.60 
1.60
1.60
1 60
1 <A

1.50
1.50
1 ftfl

I Kt]

1 *if\

1.80
1 80

Mar.

1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1 60
1 60
1.55
1 50
1.50
1.50 
1.50

1 1.55
"l.50
1.50
1.50 
1.50
1 45
i 4n
1.35
1.25
1 20
1.20
1.20 
1.20

Apr.

1.10
1.10
1.10
1.10
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

.90

.90

.90

.85 

.80

.80

.80

.80

.80 

.80

7H

.80

.80

.80

.80

.80

May.

0.80
.80
.80
.80

1.00
1,55
1.20
1.05

.90

.90

.90
2.70
1.45
1.30
1.10
1.45
1.35 
1.30
2.05
1 70
1 50
1.35 
1.15
1.00

.90

.90

.90

.90
1.15
1.05 
1.00

June.

1 05
1.20
.95
.90
.90
.90
.90
.90
.95

1.00
2.20
3.40
3.40
1.50
1.40
1.40
1.30 
1.30
1.40
1.90
3.30
3.30 
3.40
3.40
3.40
3.50
3.50
3.50
3.60
3.50

July.

3.35
2.60
2.20
2.05
2.00
2.00
1.90
1.90
1.85
1.70
1.65
1.55
1.45
1.40
1.40
1.40
1.35 
1 25
1.20
1.20
1 20
1.10 
1.05
1.00
1.15
1.10
1 00
1.00
1.00
1.00 
1.00

Aug.

1.00
1.00
1.00
.95
.90

".90

.90

.90

.90

.90
1.00

.90

.85

.80

.80

.80

.80 

.80

.80

.80

.80

.80 

.80

.80

.80

.80

.80

.80

.80

.80 

.75

Sept.

0.80
.75
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70
.70

1.75
1.70
1.45
1.25 
1.15
1.00

.90

.90

.90

.75

.70

.70

.75

.80

.85

.85

Oct.

0.90
.80
.80
.80
.80
.85
.90
.90
.80
.80
.80
.80
.80
.80
.80
.80
.75 
.80
.80
.75
.70
.70 
.70
.75
.80
.80
.80
.80
.80
.80 
.80

Nov.

0.80
.80
.80
.80
.80
.80
.80
.85
.85
.85
.85
.90
.90
.90
.90
.85
.90
.90
.85
.80
.80
.80 
.80
.85
.85
.90
.90
.90
.90
.90

Dec.

0.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90
.90 
.90

1.00
1.15
1.00
.90 
.90
.90
.90
.90
.90
.90
.90
.90 
.90

Estimated monthly discharge of Pecos River near Moorhead, Tex., for 1903.

Month.

February .. _ _ _ _ . . ... _______ .
March _.____ ________ _____ _.....__._
April . _ . . .-___..._....._ . ...
1^1 Q -IT

June _-_-_-_.________
July--. ._._...__....._.._._........_.
August ___.-. __.__. _______________
September ___________________________
October _ ..._. _______
November _ _ _ _ _ ..._.__
December _______ _ ___________ ...

The year -_-_-_..__ _ .__._.____

Discharge in second-feet.

Maximum.

610 

665 

530 

300 

1,260 
2,140 

1,850 

275 

660 

230 
245 

315

2,140

Minimum.

400 

490 

340 

200 

210 

235 

275 

180 

205 

170 

195 

225

170

Mean.

524 
545 
483 
244 
368 

1,011 
552 
218 
304 
193 
219 
235

408

Total in 
acre-feet.

32, 192 
30, 288 
29, 693 
14, 539 
22, 641 
60, 139 
33, 967 
13, 388 
18, 079 
11,881 
13, 051 
14, 460

294, 318
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PECOS RIVES AND MARGTJERETTA FLUME NEAR PECOS, TEX.

The summer flow of Pecos River is largely dependent upon numer­ 
ous springs, which occur in the limestone country in the vicinity of 
Roswell and Carlsbad. Owing to the numerous diversions for irri­ 
gating purposes, however, the river would be dry in the summer where 
it crosses into Texas were it not for the waters which are gradually 
returning to the river through seepage and for the various springs 
that occur below Carlsbad, N. Mex. This water, unfortunately, is 
impregnated to a considerable extent with alkali, which renders it 
undesirable for irrigating purposes.

The station on Pecos River was established January 1, 1898, by 
Thomas U. Taylor, and is located about 6 miles above Pecos, Tex., at 
the flume of the Barstow Irrigation Company (old Margueretta Canal 
Company). This canal diverts the water from Pecos River 3 miles 
above the flume from the west side of the river. The main canal 
flows for 3 miles on the west side of the river and then is taken by the 
flume across Pecos River to the east side. However, before it reaches 
the flume the West Valley canal is taken out of the main canal and is 
made to carry water to the alfalfa farms on the west side of the river. 
The gage consists of a graduated strip of wood attached to one of the 
vertical bents of the flume on the upper side of the same. The bench 
mark is on the top of the west abutment or pier on the north side, 
and its elevation is 20.70 feet above the datum of the gage. The 
channel is straight for 75 feet above and several hundred feet below 
the station. Its width at low water is about 20 feet and at high water 
is 200 feet. The bed is sandy and shifting. The velocity is poorly 
distributed and affected by the aqueduct. In the flume, conditions 
are favorable for accurate measurement. The gage heights on the 
flume are obtained by measuring the depths of the water in the flume 
at the west end. The zero of this gage is at the bottom of the flume. 
The gages of the river have no connection with each other except that 
they are geographically at the same place on the river and have the 
same observer, Willard H. Denis, who reads both gages. For the 
years 1901, 1902, and 1903 Mr. Denis has also taken the measure­ 
ments of the flow of the Pecos and the flume at this station. The 
measurements are made above the flume by wading, a wire being 
stretched across the river and tagged every 4 feet. Flood discharge 
measurements are made at a highway bridge east of Pecos.

The observations at this station during 1903 have been made under 
the direction of Thomas TJ. Taylor, district hydrographer.
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Discharge measurements of Pecos River near Pecos, Te^c. , in 1903.

Date.

April 16.. .-_____.-___-_-_ .

June 17 -----.._--._---.-,.-

Do- ....................

June 18 . . ......... --____-

June 22 ____________________

Do_. ............... ....

Do---.--.-..... ___ ...

June 27 ____--__--____-_-.__

Hydrographer.

W.H.Denis__. ...... ________

___._do .....................

.....do .. ....... - -..--

...-.do .....................

.....do .................._...

.....do ......................
_- _.do ......................
_-.__do ............_.........
___-.do --_-_------...--- _-.-
......do ......................
.....do ......................
.....do .................. ...

Gage 
height.

Feet. 

3.70

.80

8.70

8.60

8.40

8.00

9.20

7.50

7.00

6.20

5.10

4.00

Discharge.

Second-feet. 

438

22

2,460

2, 335
ft 973

2, 165

2, 566

1,811

1,708

1 262

957

537

Mean daily gage height, in feet, of Pecos River near Pecos, Te.r., for 1903,

Day.

1-. ....._.--. ------------ 
2-.. . ........ -----------
3.--. .-... ------------
4--....  ---------------
K

6.. ........... ............
1. ........................
8_-   ._-..  --  --   

9 .    ---     --  
L0_..-...-  ............
11.. ................. ..   
12.-.    -    -- -.  
13--..... _-.. ---------
14.......    -    ..      
15....... -._. ...........  
16...   .    .-    -   

18............. ............
19..    .-    ---..-   
20..    ..       .......-
21...      .   __   _.

22
^&.. ....................... 
24...   ............ ......
35...... .-    -  -_   
26
27
28..-...-.   ....... ......
29..... ..-.. ......... ......
30...   ...... ............
31.........    ...... ......

Jan.

3.05 
3.10
3.10
3.10
3.15
3.20
3.25
3.40
3.40 
3.45
3.50 
3.50
3.45
3.45 
3.60
3.65
3.70 
3.70
3.70
3.70
3.65
3.50
3.35 
3.30
3.30
3.30
3 30
3.30
3.20
3.35
3.30

Feb.

3.30 
3.30
3.20
3.20
3.10
3.10
3.10
3.10
3.10 
3.10
3. 10 
3.10
3. 1(1
3. 110 
3.05
3.10
3.10 
3.15
3.30
3.35
3.50
3.40
3.30 
3.30
3.30
3.25
3.10
3.10

Mar.

3.15 
3.25
3.30
3.40
3.20
3.05
3.00
3.00
2.90 
2.90
2.90 
2.90
2.95
2.95 
2.85
2.45
2.05 
2.00
1.90
1.80
1.65
1.50
1.60 
1.60
1.60
1.30
1.15
1.30
1.50
1.40
1 25

Apr.

1.00
.85
.80
.80
.80
.80
.80
.80
.80 
.80
.80 
.80
.80
.80 
.80
.80
.80 
.80
.80
.80
.80
.80
.80 
.80
.80
.75

3.75
3.20
1.80
1.40

May.

1.10 
1.10
1.10
1.00
1.00
1.00
1.00
.95
.90 

1.05
1.00 
1.00
1.00
1.00 
1.00
1.00
1.00 
1.00
1.00
1.00
1.00
1.00
1.00 
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

June.

0.95 
1.00
1.00
1.00
1.00
1.00
2.45
2.05
1.70 
1.55
1.35
1.75
2.a5
5.20
8.75
8.85
8.50 
7.95
7.80
8.65
8.95
9.20
9.15 
8.55
7.40
5.75
4.20
3.50
5.60
5.00

July.

4.50 
3.70
3.25
3.35
3.05
2.85
2.30
2.15
1.85 
1.75
1.55 
1.60
1.55
1.60 
1.60
1.30
1.10 
1.00
.90
.90

1.05
1.00

.90 

.90

.90

.90

.90

.90

.90

.80

.90

Aug.

0.90 
.90
.90
.90

1.30
1.45
1.25
1.20
1.20 
1.20
1.20 
2.80
1.55
1.50 
1.50
1.35
1.30 
1.25
1.20
1.15
1.10
1.10
1.10 
1.10
1.10
1.10
1.10
1.10
1.10
1.20
1.20

Sept.

1.20 
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20 
1.20
1.20 
1.20
1.-20
1.20 
1.20
1.20
1.20 
1.20
1.20
1.20
1.20
1.20
1.30 
1.20
1.25
1.30
1.30
1.30
1.30
1.65

Oct.

1.40 
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30 
1.30
1.30 
1.30
1.30
1.30 
1.30
1.30
1.30 
1.30
1.30
1.30
1.40
1.40
1.40 
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40

Nov.

1.40 
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1.40 
1.40
1.40 
1.40
1.40
1.40 
1.40
1.40
1.40 
1.40
1.40
1.40
1.40
1.40
1.40 
1.70
1.70
1.40
1.70
1.60
1.60
1.60

Dec.

1.60 
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60 
1.80
1.80 
1.80
1.80
1.80 
1.80
1.80
1.70 
1.70
1.70
1.70
i.ro
1.70
1.70 
1.70
1.70
1.70
i.ro
1.70
1.70
i.ro
1.70
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 4

Mean daily gage height, in feet, of flume across Pecos River near Pecos, Te.r., for
1903.

Day.

1. .................. ......
2.. .................. .....
3..... .............. ......
4.._ ................. .....
5_    -. ................. -
6.........................
7_   --     --       
8... .................... ...
9         -   -   

10........    .      
ll___-_ ...... _    __-   
12
13_.._  _--_-__-.--   
14.-..  . .............  
15....-       -  . ------
16_-.   .--.    ------
17.    - - .   -   
IS...-.-...   . ...... -..
19___. ... -----------
20.       .         -  
21.      .    .   -    
22.    -   ----    -----
23.-.---. ..______. ....... .
24      ----       
25.--... _-    ...-.. ------ 
26___-_._. ...... __..... ... 
27         ..     
28
29.       _      .     
30.   -- -      _    -  
31  .-              

Jan.

2.20
2.10
2.10
2.10
2.25
2.30
2.30
2 SO
2.30
2.10
1 40
1.80
2.20
1.70
.95
.90
.90
.90
.90

1 05
1.20 
1.65
2.20
2.10
2.10 
2.10 
2.10 
3.10
2.10
2.10
2.10

Feb.

2.10
2.10
2.10
2.15
2.20
3.10
3.20
3.20
9 9A

3.30
3.30
3.30
9 9f}

O Oft

o on

2.20
2.20
3.25
1 80
1 40
1.00 
1.85
1.70
1.70
1.70 
1.70 
1.60 
a nn

Mar.

1.40
1.00
1.50
1.50
1.85
1.95
2.10
3.15
2 25
2.20
2.00
2.15
1.85
1.80
1.85
1.80
1.80
1.80
1.55
1 60
1.55 
1.60
1 40
1.30
1.30 
1.30 
1.50 
1.35
1.30
1.30
1 <vt

Apr.

1.55
1.50
1.50
1.50
1.50
1.65
2.10
2.20
9 9f\

i on

1.80
1.80
1.80
1 TC

1 OS

2 00
2.00
2.00
2.00
1.65
1.70 
1.70
1.70
1.80
1.95 
2.00 
2.40 
2 50

2.40
2 25

May.

2.05
1.90
1.80
1.80
1.95
2.15
2.20
2 20
2 20
3.40
2.35
2.20
2.20
1.70
1 60
1 60
1.50
1 45
1.95
a m

2.00 
1.60
1 35
1.90
1.90 
1.50 
1.10 
1 00

1.00
i on
1 20

June.

1.85
2.10
2.10
1.2<i
1.30
1.70
2.45

.85
1.10
1.50
2.05
2.15
2.15
1.95
1.90
1.80
1.80
1.90
2.30
3.35
2.30
3 fin

2.40
2.05
2.a5 
2.25 
2.35 
2 25

3 on

o on

......

July.

2.45
2.55
2.70
2.70
2.70
2.65
2.85
2.90
2.90
2.75
3.85
3.00
2.90
3.00
2.95
a ai)

2.65
2.55
o fi5

2.60
2.95
3 KK

9 ifi

9 35

2.40 
2.40 
2.35 
9 9t;
2 40

2.30
o go

Aug.

2.35
2.15
2.30
2.30
2.85
2.60
2.25
3.00
1.95
1.85
1.90
3.65
3.35
3.05
1.95
1.75
1.70
1.70
1.75
1.65
1.45 
1 40
1.35
1.45
1.80 
1.85 
1.80 
1 80

1.20
3.30
1.85

Sept.

1.50
1.30
1.60
1.85
1.70
1.80
1.40
1.30
1.30
1.30
1.30
1.30
1.30
1.45
1.65
1.60
1.60
i.a5
1.25
1.20
1.20 
1 20
i.a5
1.70
2.00 
2.20 
2.15 
2 20

2.20
1.85

Oct.

1.95
1.80
1.80
1.70
1.80
1.70
1.60
1.60
1.60
1.60
1.50
1.60
1.65
1 75
1.80
1.80
1.90
1.60
2.00
1.95
1.80 
1.90
1.90
1.90
1.90 
1.90 
2.00 
3 no

2.00
2.00
2.00

Nov.

2.00
3.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
310
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.10 
2.10
2.10
2.00
2.05 
2.10 
2.10 
3 in

2.10
2.10

Dec.

2. 1C
2.0C
2. Of
2. a
2. a
2. a
2. a
2.K
2.K
2.0(
2.CK
2. (X
2. a
2.0(
s. a
2.0(
2. a
2.0<
2.01
2.1
2.1 
3.1
2.1
2.1
2.1 
2.1
2.01 
2.01

2.1
2.1

Rating table for Pecos River near Pecos, Tex., from January 1 to December 31,1908.

Gage 
height.

Feet.
0.8

.9
1.0
1.1
1. 2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

Discharge.

ffeccmd-feet .

22
26
30
36
43
48
54
62
70
78
86
96

Gage 
height.

Feet.
2.0
2 1
2.2
2.3
2.4
2. 5
2.6
2.7
2.8
2.9
3.0
3.1

Discharge.

Second-feet

106
117
129
142
156
170
186
204
224
244
264
284

Gage 
height.

Feet.
3.2
3.3
3.4
3.5
3.6
3 t*f 

. 4

3.8
3.9
4.0
4.1
4. 2
4.3

Discharge.

fiecond-feet.
304
328
352
376
404
432
460
490
520
550
585
620

Gage 
height.

Feet. -
4.4
4.5
4.6
4. 7
4.8
4.9
5.0
6.0
7.0
8.0
9.0

Discharge.

Second-feet.
655
690
725
760
800
840
880

1,280
1.680
2, 130
2,580

Between gage heights 0.80 and 3.70 feet the table is constructed from measure­ 
ments of 1902. This table was based on measurements of the river only: it does 
not include ditch or flume x



QP.G OtJO STREAM MEASUREMENTS IN 1903, PART III.

Rating table for flume across Pecos River near Pecos, Te,r.,from January 1 to
December 31, 1903.

Gage 
height.

Feet.

0.9

1.0

1.1

1.3

1.3

1.4

Discharge.

Second-feet.

23

27

31

35

41
47

I

Gage 
height.

Feet.

1.5

1.6

1. 7
1.8
1.9

2.0

Discharge.

fiecond-feet.

54

62

70

80

90

100

Gage 
height.

Feet.

2.1

2.2

2.3

2.4

2.5

2.6

Discharge.

Second-feet.
 Ill

123

135

147

160

174

Gage 
height.

Feet.

2.7

2.8

2.9

3.0

Discharge.

Second-feet.

188
202

216

230

Table not well defined. Extended above 2.15 feet gage height.

Estimated monthly discharge of Pecos River near Pecos, Te.v., for 1903. «

Month.

April __..... ----_. ... ..... .......

May .................................

July _................................

November- . .-_--__._._.._.___________

December . . . ... _---.___.._...._...

The year ...... ... ............

Discha 

Maximum.

487 

439 

406 

598 

180 

2,792 

843 

405 

171 

154 

189 

189

2,792

rge in secon 

Minimum.

395 

346 

89 

76 

57 

65 

155 

71 

77 

102 

154 

170

57

i-feet. 

Mean.

"442 

405 

242 

140 

113 

1,167 

293 

146 

109 

132 

169 

182

- 295

Total in 
acre-feet.

27.177 

22, 493 

14,880 

8,331 

6,948 

69,441 

18.016 

8,977 

'6.486 

8,116 

10,056 

11,191

212,112

a This includes discharge of flume. It does not include discharge of West Valley ditch. 

PECOS RIVER AT CARLSBAD, N. MEX.

This station was established May 20,1903, by V. L. Sullivan, acting 
under the direction of W. M. Reed. It is located at the Green street 
highway bridge, Carlsbad, N. Mex., and is about 500 feet below the 
station of the Pecos Valley and Northeastern Railroad and 2,000 feet 
below the Hagerman power dam. The gage consists of a 2 by 8 inch 
plank securely spiked at an inclination of 10° with the vertical to 
the timbers of the third bent from the west end of the bridge. It 
is painted white and graduated in black to vertical feet and tenths.
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Readings are taken twice daily by V. L. Sullivan, a civil engineer in 
the employ of the Pecos Valley Irrigation Company. Discharge 
measurements are made by wading when the stage of the river will 
permit, and from the lower side of the bridge during floods. The 
initial point for soundings is on the south side of the bridge at the 
west abutment, and 10-foot intervals are marked on the rail. Both 
banks are high and not subject to overflow. The bed of the river is 
solid rock, much corrugated, which makes low-water measurements 
subject to considerable inaccuracy. The channel is straight for some 
distance above and below the station. The current is swift at the 
station, but sluggish both above and below. The only bench mark 
is the initial point for soundings, which is 22.3 feet above the zero of 
the gage.

The observations at this station during 1903 have been made under 
the direction of W. M. Reed, district hydrographer.

Discharge measurements of Pecos River at Carlsbad, N. Mex., in 1903.

Date.

May 28..----. .........._...
August 36. ..........-_-.-..

Hydrographer.

W.M.Beed _.....__.........
E.G. Marsh .................

Gage
height.

Feet. 

0.72

.63

Discharge.

Second-feet. 

127

113

Mean daily gage height, in feet, of Pecos River at Carlsbad, N. Mea:, for 1903.

Day.

1...... ................... .. ... .....
2................... ............. ...
3.. ............................. ....
4-...................--.........   .
5. __...___..____..._......---     -
6----..   - -   -.-.  -------.
7.. .   .- . ..    ...--    -  
8. .................................
9...................................

10..................................
11..................................
12. _  _.   ___.   .--.__..  -.. ...
13......  __..   _  __...    ....
14.... ....... .____...   ..-_.._._...
15...   .... ..... ..........   - .  
16--..   ......... .......... --...

-\&  .............. ..................
1Qiy. ..................................
SO.-.   .-....-   ........... ___  1
21-.-     .......... ..... ... ......
S2....... ............................
2S.. .................................

May. June.

0.81
.78
.80
.79
.80
.79
.80
.80
.81
.81
.81

3.15
4.65
4.78
4 88
3.98
3.76
8.05
4.60
4.80
4.55
4.25
3.65

July.

1.35
1.20
1.13

.98

.98

.98

.98

.99

.98

.97
1.08

.84

.83

.82

.82

.83

.81

.79

.81
 81

.81
' .83

.80

Aug.

0.75
.75
.75
.75
.75
.74
.74
.74
.74
.73
.73
.73
.73
.72

.71

.70

.69

.68

.67

.67

.66

.66

Sept.

0.65
.65
.65
.65
.65
.65
.66
.65
.66
.65
.65
.66
.65
.65
.66
.66
.66
.66
.66
.65
.65
.65
.65

Oct.

0.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65

' .65
.65
.65
.65
.65
.65
.65
.65
.65

Nov.

0.64
.64
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.64
.64
.64
.65
.65
.65
.65

Dec.

0.65
.65
.65
.65
.65
.64
.64
.64
.64
.64
.64
.64
.64
.64
.64
.64
.64
.64

-.64

.64

.64

.64

.64
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Mean daily gage height, in feet, of Pecos River, etc. Continued.

Day.

24...................................
25
28...................................
27
28...................................
29...................................
30...... .................  ..........
31.. .................................

May.

0.79
.74
.78

June.

2.60
.88

1.49
2.45
2 24
1.95
1.73

July.

0.79
.78
.76
.75
.75
.75
.75
.75

Aug.

0.65
.65
.65
.65
.65
.65
.65
.65

Sept.

0.65
.65
.65
.65
.65
.65
.65

Oct.

0.65
.64
.64
.64
.64
.64
.64
.64

Nov.

0.65
.65
.65
.65
.65
.65
.65

Dec.

0.64
.64
.64
.64
.64
.64
.64
.64

PECOS RIVER BELOW MOUTH OF HONDO RIVER, NEAR ROSWELL,

N. MEX.

This station was established April 24, 1903, by W. M. Reed. It is 
located at the highway bridge 8 miles southeast of Roswell, N. Mex., 
and about 200 feet below the mouth of Hondo River. The gage is 
painted on the right side of the right pier of the bridge. It is read 
twice each day by Miss Dovie Goldsmith. Discharge measurements 
are made from the highway bridge at the gage. The initial point for 
soundings is a zero marked on the guard rail at the west end and 
north side of the bridge. The channel is straight for one-half mile 
above and below the station, and has a width at low water of about 
50 feet and at ordinary high water of 430 feet. The channel is broken 
by three iron piers. The current is rapid except near the mouth of 
Hondo River, where it becomes sluggish. At high water the Pecos 
and the Hondo join above the bridge. The gage heights on the 
Pecos may be effected by back water at periods when the Pecos is low 
and the Hondo is high. Both banks are high and free from timber, 
but overflow at extreme flood stages. The bed is sandy and shifting 
and the cross section changes during each flood. The bench mark is 
the top of the pier upon which the gage is painted. Its elevation is 
20 feet above the zero of the gage.

The observations at this station during 1903 have been made under 
the direction of W. M. Reed, district hydrographer.

Discharge measurements of Pecos River below mouth of Hondo River, near Ros­ 
well, N, Mex. , in 1903.

Date.

April 38.. ...... .........

June 11 --_-.- ...

Hydrographer.

W.M.Reed .._..............

.....do ......................

W. A. Wilson.... ..._........

Gage 
height.

Feet. 

2.60

'3 45

10.00

Discharge.

Second-feet. 

67

200

15, 992
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Mean daily gage height, in feet, of Pecos River below mouth of Hondo River, near 
RosweU, N. Mex.,for 1903.

Day.

I... --_-   .-.
2.__. ............. ........... ...
3.. ........................... .....
4.............................
5....... ...................... .....
6........................ ... .....
7....... ............................
8...................................
9...................................
10...................................
11. .......... ....
12............... ........
13.... ........... .. .. .....  
I*............... . . .. ...
15.. ............. ..................
16................ ............
17-.....----....... _ ......... ....
18.........
19...................................
SO...............

22.--_. -_........ ..........
23.---.-.......'...-...............
24...... ...... ................
25...-..   .......... ......... -.-
26..... ...... ..................
27...... ...-.-..    .    . ...... .
28.............. ......
29....... ..... . ...... ......
30.    -  _    __  .    _._
31---....-.....--   ........... - ...

May.

3.45
3.45
3.45
3.30
3.30
3.30
3.40
3.40
4.00
3.45
3.40
3.30
4.00
3.00
3.45
3.45
3.35
3.30
3.45
3.45
3.30
 3.30
3.25
3,25
3.20
3.00
3.00
3 00

June.

3.00
3.00
3.00
3.00
3.00
3.30
3.35
4.15
4.00
9.25
9.75
6.00
5.00
5.00
5 45
7 25
8.45
6.00
5.45
5.45
5.00
5.00

4 45
4.4,5
4 45
4.45
4 45
4.00
4 00

July.

4.00
4 00
4.00
4.00
3.70
3.70
3.70
3.65
3.45
3.45
3.45
3.45
3 40
3.30
3 00
3.00
3.00
3.00
2.70
2.70
2.70
2.70
3.00
3.20
3.70
3.70
3.60
3.45
3.45
3 '-?R

3.30

Aug.

3.20
3.20
3.10
3.10
3.20
3.45
3.70
3. 70
3.80
3.70
3.60
3.45
5.00
4.00
4.35
4.25
4.20
4.20
4.10
4.00
3.70
3.45
3.45
3.45
3.45
3.45
3.45
3.45
3.45
3.30
3.30

Sept.

3.30
3.30
3.25
3.25
3.20
3.20
3.20
3.20
3.25
3.20
3.25
3.20
3.20
3.20
3.20
3.20
3.25
3.25
3.25
3.35
3.25
3.50
3.60
4.20
4.00
3.80
3.80
3.75
3.80
3.80

Got.

3.80
3.60
3.60
3.60
3.55
3.50
3.45
3.45
3.45
3.45
3.40
3.35
3.35
3.30
3.30
3.30
3.30
3.30
3.30
3.35
3.35
3.35
3.35
3.35
3.45
3.45
3.50
3.50
3.70
3.70
3.70

Nov.

3.70
3.70
3.70
3.70
3.70
3.70
3.70
3.65
3.63
3.80
4.50
4.50
4.50
4.50
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

Dec.

4.00
4.00
4.00
4.20
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4. (XI
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00

HONDO RIVER AT ROSWELL, N. MEX.

This station was established April 25, 1903, by W. M. Reed. It is 
located at the bridge at the intersection of Main and Vegas streets, 
Roswell, N. Mex. The gage is a 4 by 4 inch inclined timber set on 
the right bank 150 feet below the bridge. It is read by members of 
the Geological Survey office force at Roswell. Discharge measure­ 
ments are made from the highway bridge. The initial point for 
soundings is a zero marked on the east stringer at the north end of 
the bridge. The channel is nearly straight for 50 feet above and 450 
feet below the bridge and has a width at ordinary high stages of 40 
feet. The current .has a moderate velocity. Both banks are low and 
overgrown with weeds, but are not liable to overflow. The bed of the 
stream is sandy loam, fairly permanent, and free from vegetation. 
There is but one channel at all stages. The bench mark is the initial 
point for soundings. Its elevation is 8.50 feet above the zero of the 
gage.
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The observations at this station during 1903 have been made under 
the direction of W. M. Reed, district hydrographer.

Discharge measurements of Hondo River at Roswell, N. Hex., in 1903.

Date.

June 11 ....................

June 12 ....................

June 14 ........... ...

June 15 ..--_._-.-___-____.-

June 20 ....................

Hydrographer.

W. A. Wilson.. ........... ..
.....do ........._............
.....do ......................

do
.....do ......................

'

Gage 
height.

Feet. 

2.50

2.40

3.80

4.10

2.20

Discharge.

Second-feet. 

71.3

73.5

245. 0

310.0

96.0

Mean daily gage heigJit, in feet, of Hondo River at Roswell, N. Hex., for 1903.

Day.

8............
9............

10.. -.--.._. .
11. ...........

June.

3.80
i.ao
1.40
2.50

Day.

12...........
13...........
14._. ........
15...........

June.

2.40
2. TO
4.20
4.10

Day.

16__. ....... .
17.-.....--.
18.__-.... 
19... ........

June.

3. 80
2.90
2.90
2.40

Day.

20. .........
21
22
23.-. ..--..'

June.

2.20
1.90
i.ro
1.50

Day.

24. .........
25 ..........

June.

0.60
(.«)

« No water after June 25. 

HONDO RIVER AT HONDO RESERVOIR SITE, NEW MEXICO.

This station was established March 9, 1903, by W. A. Wilson. It 
is located at the First New Mexico Reservoir dam site, 12 miles south­ 
west of Roswell, N. Mex. A footbridge has been constructed 75 feet 
below the dam for the purpose of making discharge measurements. 
The gage is a 4 by 4 inch inclined timber which is located 10 feet 
north of this bridge. The gage is read twice each day by Lee Hall. 
The initial point for soundings is 1 foot south of the north end of 
the west stringer of the bridge. The channel is straight for 200 
feet above and below the station. - The current is swift at high water 
and sluggish at low water. Both banks are high, without trees, 
and not liable to overflow. There is but one channel at all stages. 
The bed is composed of shifting sand, and the cross section changes 
during each flood. Bench mark No. 1 is the upper surface of the 
crosspiece which supports the stringer at the north end of the bridge. 
Its elevation is 8.50 feet above the zero of the gage. Bench mark 
No. 2 is on a ledge of rock which bears S. 45° W. and is 650 feet 
distant from the gage. Its elevation is 19.10 feet above the zero of 
the gage.

The observations at this station during ] 903 have been made under 
the direction of W. M. Reed, district hydrographer.
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Discharge measurements of Hondo River at Hondo reservoir site, New Mexico,
in 1903.

Date.

June 10........ . ...... .
Do-_.

June 13.. --_---._.-.-....
August 21 ..................
December 10 . . . . . ....... .

Hydrographer.

W. A. Wilson- -........-....-
do . .. ....

... .do _-----................
E.G. Marsh _.............-.
F.S.Dobson.. ......... ......

Gage 
height.

Feet. 

5.30

5.30

4.40

.95

1.10

Discharge.

Second-feet. 

561

561

489

11

12

Mean daily gage height, in feet, of Hondo River at Hondo reservoir site, New
Mexico, for 1903.

Day.

1...... .......... ........ ...............
2
3............................................
i......... ..................................
6............................................
6............................................
7.............. ........................... ...
8............................................
9  . . ....

10....... .....................................
11.... ........................................
12
13.......... .... .... ...'.. .............
14............... .. .. . .. .............
15............................. ... ..........
16...................................   ......
17...... ............................. .........
18............................................
19
ao_  ...... -_ ..._._.._...-..__.........._. ...
21.......... ............................... ...
22..... .......................................
23
24............................................
25...... ......................................
26............................................
27  -      --....--    .--   .-    - . .
28.. ...... ....................................
29............................................
30........ ...................................
31.... ........................................

June.

2.30
2.70
1.90
5.30
2.70
2.80
5.70
5.90
7.50
4.50
4.95
4.15
3.88
3.65
3.58
3.50
3.20
2.85
2.60
3.48
2.00
1.83
1.45
1.00

July.

0.80
.75
.60

60
.55
.50

2.70
1.50

.80

.75

.40

Aug.

3.60
1.65

.70

.85
1.55
1.15
.80
.50
.50

3 10
1.55
1.15
.80
.65
.50

Sept.

-

1.35
1.05
.95

1.20
1.30
1.25

Oct.

1.10
.70
.75

1.20
1.30
1.30
1.20
1.20
1.20
1.20
1.10
1.20
1.20
1.20
1.10
1.10
1.20
1.10
1.20
1.20

Nov.

1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.00
1.10
1.20
1.10
1.10
1.00
1.10
1.10
1.10
1.10
1.10
1.20
1.10

Dec.

1.20
1.10
1.10
1.30
1.10
1.00
1.10
1.20
1.20
1.20
1.10
1.20
1.10
.90
.80
.80
.70
.80
.70
.70
.60
.60
.60
.50
.60.60"

.70

.70

.70

.70

.70

PECOS RIVER AT SANTA ROSA, N. MEX.

This station was established May 5, 1903, by H. C. Hurd. It is 
located at the bridge of the Chicago, Rock Island and Pacific Rail-
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road. This is a five-span deck girder bridge supported on towers 
having masonry footings at the edges of the channel. It is 300 feet 
long and 75 feet above low water. The gage rod is a vertical 2 by 4 
inch timber, graduated to feet and tenths with tacks. It is bolted 
to the masonry footing of the east tower. Daily readings are made 
by L. M. Shely, a bank clerk. Discharge measurements are made 
by wading when the stage of the river will permit and from a cable 
which will be placed later on, the bridge being too high and danger­ 
ous to make measurements from during flood. The initial point 
for soundings is the end of the girder at the east end of the bridge. 
Both banks are high and can not overflow. The bed of the river is 
solid rock overlain by quicksand to a depth of 2 or 3 feet. The 
cross section will be modified by the erosion of this quicksand in time 
of flood. The current is never sluggish and becomes very swift dur­ 
ing floods. The channel is straight for one-fourth mile above and 
below the station. A shelf cut in the east abutment at an elevation 
of 29.70 feet above the zero of the gage is the only bench mark.

Discharge measurements of Pecos River at Santa Rosa, N. Mex., in 1903.

Date.

May7...._. ................
August 17 ..................

Hy drographer .

H. C. Kurd .................

Earl Marsh ..._ . . . . ._ -....

Gage 
height.

Feet. 

\ 33

1.78

Discharge.

Rectmd-feet '. 

139

64

Mean daily gage height, in feet, of Pecos River at Santa Rosa, N. Mex., for 1903.

Day.

1.. .............................. ...
2....... ........................ ....
3...................................
4.. .................................
5.. .................................
6...................................
7...................................
8. ...... ...... _._.-._.--..._........ 
9..................................

10............................... ..
11....... .............:..............
12...................................
18.. .................................
14...................................
15...................................
ie._ ................................
ir.. .................................
is......-........................:...
19...................................
20...................................

May.

1.45
1.38
1.35
1.30 
1.30
1.25
1.30
1.30
1.35
1.40
1.40
1 45
1 45
1.50
1.45
1.40

June.

  0.95
.95
.95
.S5

1 25
1.20
1.60
1.50 
6.00
6.50
3.00
1.50
2.80

, 2.60
2.80
6.00
3.80
3.50
2.80
2.80

July.

2.00
a. oo
1.90
1 80
1 50
2 20
2.20
2.20 
2.20
1 80
1.80
1 60
1.90
1.70
1.70
1 60
1.70
1.70
1.70
1.70

Aug.

2.00
2.00
2.00
2.00
2.00
1.70
1.40
1.40 
1.40
1.40
1.50
2.00
2.00
1.90
2.00
2.00
1.70
1.90
2 20
2.00

Sept.

1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70 
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70

Oct.

1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60 
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60

Nov.

1.65
1.65
1.65
1.65
1.65
1.65
1.60
1.60 
1.60
1.60
1.60,
1.60
1.60
1.60
1.40
1.60
1.60
1.70
1.65
1.65

Dee.

1.65
1.65
1.65
1.65
1.65

.65

.65 

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65

.65



HOYT.] RIO GRANDE DRAINAGE BASIN. 365 

Mean daily gage height, in feet, of Pecos River, etc. Continued.

Day.

21
22,
23
24.-. ............................. ..
^..... ..............................
26. ..................................
27................. ..................
28............. ......................
29..................................
30. ....-....- ........................
31.--.......   .......... ............

May.

1.35
1.35
1.35
1.30
1.20
1 20
1.15
1.10
1.10

QI

.95

June.

2.80
2.50
2.50
2.60
2.80
2.20
2.20
2.20
2.00
2.00

July.

2.40
2.00
2.00
2.00
2.00
2.00
2.00
o on
o on
0 Q0

2 on

Aug.

1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70
1.70

Sept.

1.70
1.70
1.80
1.70
1.70
1.70
1.70
1.70
1.70
1.70

Oct.

1.60
1.60
1.60
1.60
1.60
1.60
1.65
1.65
1.65
1.65
1.65

Nov.

1.66
1.65
1.65
1.65
1.65
1.65
1.65
1.65
1.65
1.65

Dec.

.65

.65

.65

.65

.65

.65

.65

.&>

.65

.65

.65

RIO GRANDE NEAR LANGTRY, TEX.

This station was established in April, 1900, by the International 
(Water) Boundary Commission. It is located one-half mile south of 
Langtry station, on the Southern Pacific Railway, and is about 440 
miles below El Paso, Tex., at the eastern end of the canyon section 
of the Rio Grande, and a short distance to the west of the mouth of 
Pecos River, one of the principal tributaries of the Rio Grande.

Discharge measurements of Rio Grande near Langtry, Tex., in 1903.

Date.

January I.-.. .... --.-..-

January 12 ---___.___._...
January 17 .-.-..--.-.---.-
January 23 ..-......--.
January 28 ..--... .'.......
February 2 .......... _..--
February 6. ................
February 16 ................
February 20. ...............
February 25 ................
March2. ....................
March 7..-------...-...--..
March 12............. ......

March 22. ..................
March26.___ ......... .....
March 30. ..................

Hydrographer.

J. D. Dillard ............_...
.....do ......................
.....do ......................

do
.....do ......................
.....do ......................
....-do ........................
.... .do. ............... .......
.....do ......................
-...-do ......................
-....do ......................
.....do ......................
.....do'............-.....-...
.....do-.---.....-----...--..
-...-do ._-.-. .-.--..------...
....-do ......................
.....do .............. .....1..
.....do ....    ..........

&a
Feet. 

1.3

1.8

1.2

1.2

1.15

1.1

1.35

1.3

2.2

1.9

1.6

2.0

1.75

1.5

1.35

1.9

1.2

1.25

Discharge.

Second-feet.

783
714
720
719
680
658
839
795

1,894
1,396
1,099
1,519
1,240

980
845
724
715
724
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Discharge measurements of Rio Grande near Langtry, Tex., in 1903 Continued.

Date.

April 9----.. ...... ----L----

April 14....................

April 19..-........--....- .

April 34....................

April 29. ...................

May 9 .---------.- ~ ---------

May 12...---.------....-...

May 20--------------------.

May 25

May 30-----.. ..............

June2 --..-....-.--...-....

June 11 _-------------. ...

June 14 .----------..-. .

June 30 __.--_____..__.._...

JulyS......................

July 10--..-.. --------------

July 14----------.-----..---

July 17. --------------------

July 25_-. ..................

July 31-. .---.----.----.----

August 26 -.--.-.-----------

September 29. ..............

Hydrographer . 
\

J. D. Dillard ................

.....do ......................

.....do ----------.-....---

.....do ---------------.-._-.-

___._do ---.....--_-..-.-.. 

.....do .. _............... 

.....do ..--..--._-_-_--...-- .

-....do ---__.__---.--.---____

.-...do -.---......._.......-.

...-.do -.-.-----.___-.--..-..

.....do ..... _.---_..--...---

.....do  ......--..........

.....do -..--...-.... ........

.-...do ......................

.....do .____...-.--.--.-.--.-

.....do -----------..-.---..-.

-.--_ do ---------------.---.-

.....do --.-..-----__-.-_.._...

.....do ......................

.....do ....-..-........_... 

.....do ......................

..-..do -.--._--.-__._. .....

.....do ......................

.....do .....................

--...do ......................

.....do ......................

.....do ......................

.....do ......................

-....do -..--------....-.--....

..-..do .................. ...

.....do ......................

..-..do ......................

..-..do ...._.__.---.-...----.

E. E. Winter......--. ......

.....do ......................

.- ..do ...... .....-..-..__- .

.....do ...---..-...--.._..-..

-.-..do _-_-_-\-_---. --------

.....do ......................

.....do.,,-,...,.,,.,.......-

Gage 
height.

Feet. 

1.1

1.0

.95

1.4

1.3

2.6

1.3

1.65

2.5

2. 1

2.4

1.95

1.95

3 f** . /
2 7

3.9

6.2
2.95

2.8

2.7

3.0
4.8

4 2

3.05

2.0

2.3
1.65

1.6

1.6

1.8

3.1

2.3

2.5
4.55

3.6

2.8

2.3

2.8
2 7

3,45

Discharge.

Second-feet. 

611

544

503

886

811

2, 395

814

1,163

2,267

1,736

2,060

1,483

1,509

4,329

2,598

4,486

11,611

3,108

2,706
2,555

3,148

6,496

5, 225

2,978

1,608

1,991
1,161

1,126

1,128

1,366

3,090

1,920

2,311

5,758

2.571

1,817

1,824

2,294

2,183

3,584
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Discharge measurements of Rio Grande near Langtry, Tex., in 1903 Continued.

Date.

October 5 __       .   .__._  
October 10 ..............
October 15 .. ...... ..
October 19 .......... ..
October 23 .................
October27 _................
October 31 ................
November 5 ... .....
November 9 . ..... . .
November 13 ..........
November 18 .... . . ...
November 22 .............
November 26 . . . ......
November 30 ... .
December 5... .. .. .. ..
December 9. ... .. ......
December 13 . . ............
December 17 . ......... .
December 81 ... . . .... .
December 26 ...... .......
December 31 ...............

Hydrographer.

J. D. Dillard. ...............
.....do ......................
..._.do ......................
.....do ......................
.....do ......................
.....do ._..............._....
.....do .--.-..._.. . ------
...-.do ...... ... ..--.-.
...-_do ....................
.....do ..-  ..     .-. 
..-..do --.-_-......--. -..-..
..--.do ...................
.....do .    ....   _.-   
....-do ........  ...........
.....do .    ............   .
.....do ......................
.. do ..._.'.................
..._.do _.-..................-
.....do   _.-.__.-______ ._
.....do _._.____._.__._______ .
..-.-do ......................

Gage 
height.

Feet. 

5.3

3.0
2.25
2.0
1.9
1.7
1.5
1.4
1.35
1.3

  1.15
1.15
1.1
1.05
1.0
1.0
1.0
.95
.95
.95
.9

Discharge.

Second-feet. 

8,836

3,047
1,946
1,607
1,500
1,230
1,039

950
900
847
743
743
722
698
650
645
641
626
622
622
593

Mean daily gage height, in feet, of Rio Grande near Langtry, Tex., for 1903.

Day.

I.. .......................
2
3......................... 
4.....................
5.....................
6..'... ...............

8.. .._...... ..
9._... ..........

10.. ........... ..
11---...-......... ...
12................. .
13................. ...
14 ....................
15-_...................
16......................
17................. ... .
18,... ..................

Jan.

1.30 
1.30
1.30 
1.30
1.30
1.25
1.35 
1.20'
1.20
1.20
1.20
1.20
1.20
1.20
1.30
1.25
1.20
1.16

Feb.

1.10 
1.35
1.35 
1.30
1.30
1.30
1.30 
1.30'
1 25
1.20
1.10
1.10
*> tyi

2.50
2.45
2 25
2 05
2.00

Mar.

2.10 
1.95
1.90 
1.90
1.85
1.75
1.75 
1.70
1.65
1.60
1.55
1.50
1 45
1.40
1.40
1.40
1,35
1.30

Apr.

1.20 
1.20
1.10 
1.10
1.00
1.00
1.00 
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.20

May.

1.75 
1.65
1.35 
1 30
1.20
1.45
1.15 
1.10
1.80
2.05
2.10
3.00
2 00
2.00
2.05
2.70
2.30
240

June.

1.95 
3.45
2.20 
2.10
2.15
3.00
2.50 
2.60
3.25
2.90
3.70
8.95
6.a5
6.05
4.30
3.30
3.20
3.00

July.

2.70 
2.80
2.70
2.80
3.10
3.50
3.95 
4.30
4.55
4.80
4 85
4 65
4.35
4.10
3.90
3.30
3.05
2.90

Aug.

1.80 
1.80
2.00

2.55
1.85
1.60 
1.60
1.80
1.60
1.60
1.55
2 20
2.40
2.05
1.90
1.80
1.80

Sept.

3.40 
3.65
4.65 
4.25
4.20
3.80
3.75 
4.10
2.70
2.80
2.85
2.70
2.30
2.20
2.30
2.65
3.05
2.80

Oct.

3.55
4.70
5.55 
5.95
5.10
5.00
4.00 
3.85
3.30
2 95
2.90
2.70
2.35
3.30
2.25
2.10
2.05
&QQ

Nov.

1.50 
1.45
1.40 
1.40
1.40
1.35
1.30 
1.30
1.30
1.30
1.30
1.30
1.25
1.25
1.25
1.25
1.20
1,20

Dec.

1.05 
1 05
1.05 
1 05
1.00
1.00
1.00 
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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Mean daily gage height, in feet, of Rio Grande, etc. Continued.

Day.

19........... ... ..........
20
21
22.. .......................
23
24..... .................... 
25.........................
36.. ....................... 
27.........................
28......................... 
29. .................... ....
30..... -..........__.......
31.........................

Jan.

1.15
1.15
1.15
1.15 
1.15
1.15 
1.10
1.10 
1.10
1.10 
1. 10
1 10
1 10

Feb.

1.95
1.90
1.90
1.90 
1.75
1.70 
1 60
1.60 
2.40
2.25

Mar.

1.30
1.30
1.30
1.20 
1 20
1.20 
1 20
1.20 
1.15
1.00 
1.05
1.20
1.20

Apr.

1.40
1.20
1.20
1.20 
1.20
1.30 
1 30
1.30 
1.30
1.35 
2.55
2.05

May.

2 20
2.30
2.20
2.20
2.10
1.90 
1.90
1.90 
1.90
1.90 
1.90
1.95
1.95

June.

3.00
2.90
2 90
2.85 
2.80
2.80 
2.70
2.70 
2.70
2.70 
2.70
2.70

July.

2.a5
2.70
2.65
2.65 
2.65
2.20 
1.95
1.85 
1.80
1.90 
2 20
2.90
2.15

Aug.

1.85
2.10
2.75
3.10 
2.90
2.80 
2.55
2.30 
2.30
3.95 
3.55
3.50
2.50

Sept.

2.70
2.75
2.75
2.55 
2.40
2.30
2.85
3.80 
3.15
3.30 
3.40
4.40

Oct.

2.00
1.90
1.90
1.90 
1.85
1.80 
1.75
1.70 
1.70
1.65 
1.40
1.40
1.45

Nov.

1.20
1.10
1.10
1.10 
1.10
1.10 
1 10
1.10 
1.10
1.10 
1.05
1.05

Dec.

1.00
1.00
1 00
1.00 

.95

.95 

.95

.95 

.95

.95

.95

.95

.90

Estimated monthly discharge of Bio Grande near Langtry, Teac.,for 1903.

Month.

February. ....... ....................

April. ................................
TWav

June ........... ..... .-_.-_..-.__.__

July _.._._-._.............._..,.._....

August . ... ...... ........... ......

September ...........................
October _____._______....___....
November ..... . . ..... . . ....

December _ _ _ . .......................

The year .......................

Discharge in second-feet.

Maximum.

780 

2,340 

1,700 

2,320 

2,920 

18, 000 

6, 600 

4, 750 

5, 860 
10, 790 

1,040 

700

18, 000

Minimum.

660 
660 

575 

530 

650 

1,510 

1,350 
1,070 

1,720 

960 

700 

595

530

Mean.

711 

1,277 

960 

738 

1,507 

3,993 

3,383 

1,983 

2,922 

3,134 
811 

642

1,838

Total in 
acre-feet.

43, 696 

70, 939 

59, 038 
43, 914 

92, 688 

237, 600 

207, 987 
121,904 

173, 871 

192, 674 
48, 278 

39, 501

1,332,090

EIO GEANDE BELOW PEESIDIO, TEX.

This station was established April 8, 1900, by the International 
(Water) Boundary Commission. It is 6 miles below Presidio, also 
below the mouth of Conchos River, and about 215 miles below El Paso. 
It is at the western end of the canyon section of the Rio Grande. 
The discharge at this station minus the discharge at the station above 
Presidio, Tex., gives the discharge of the Conchos, except at rare inter­ 
vals when some rain water enters the Rio Grande from the north.
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Discharge measurements of Rio Orande belmv Presidio, Te-v. , in 1903.

Date.

January 5- ------ --...- .

Jantiary 8 . . . -----... .

January 11- .. --- -_'-__--.

January 15. __ .--. ------

January 17 ------------- .

Januaiy 20- . . ... . ------

January 23 . .___-._.....__

January 26 --------- ._._._

Jantiary 29 ______._.___..__.

February 1 ...... . ... . .

February 4.--.- ___.__.___.

February 7 . . . -----

February 9 . . . ............

February 11 ..._.... .. ....

February 13- ................

February 16 ................

February 18. ...... _______

February 20.. -------- -----

February 2S.. ..............

February 25 . _ . . .--..-.

February 27-----..-. -------

March2_____ ..............

March 4... _______ ____ ...

March 7 ....................

March 10..-- --------------

March 13_.. __.__._.___...._

March 16-. -.--.-.---. ......

March 19. ______..._.. .--.-_

March 22----.-- __... -------

March 25- ----------------- -

March 28-.- ----------------

March 30. ..................

April 3____. ________________

April 5 . . . . ------- . . .

April 8. -....-....__-...___.

April 11--. ._....... _______

April 14... ...-...._.... ..

April 17 --___.. .............

April 20. ...................

Hydrographer.

-----do ______________________

--..-do ______________________
..-.-do -...-...-..---- --.-..
....-do .----.-..-............
..-..do
....-do -.-______--.___
'..-.-do ______________
.. --do --.....- .
.--..do ......................
..-.-do ----
-....do ..................
.....do
...--do --._.......... ......
...--do ._... ...... .... ..
.--.-do ----....-............-
..-.-do ........
..---do _-._..._.......__._..
...--do __.____......_
.....do ... .. .
--..-do ... . .
....-do .---......_______.___
-.-.-do ....................
....-do ......... ...
..---do ..._..___.___.___.
.....do --. ..... .
....-do .-... .
.....do . .
-----do ......................
...--do .................
-----do ......... .... ........
.----do ._____..____..___.____
.--.-do -...__............._
.-..-do ......................
.--..do ......................
..-..do ......................
.-.-.do ......................
.-..-do _......_.___.______._.
.....do ....................
.....do ......................

Gage 
height.

Feet. 

4.9

4.8

4.8

4.7

4.7

4.7  

4.7

4.7

5.2

5 25

5.2

5.0

7.65

7.55

6.9

6.9

6.65

6.2

5.85

6.9

6.9

6.6

6.3

5.95

5.55

5.4

5.25

5.15

5.3

5.0

5.3

5.0

4.9

4.6

4.4

4.3

4.3

5.8

5.35

5.3

Discharge.

Second feet. 

875

314

306

293

312

303

302

317

513

497

481

438

2,622

3,506

1,898

1,852

1,057

911

721

1,382

1,381

1,141

903

750

586

532

409

379

475

342

471

347

313

325

149

105

109

628

463

457

IRR
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Discharge measurements of Bio Grande below Presidio, Tex,, in 1903 Continued.

Date.

April 23.. ------------------
April 26.. ............ ...^..
April 29..--------. ------- .-
May 2
May 5----.-. ---------------
May 7 _ -.*_-. -------
May 9 ....-----.---_-..
May 11. ...-..----.... ------
May 13-. ............... ____
May 16-_______. --___---. ___
May 18.. ..----.----.-...---
May 20. --------------------
May 22--. -------... --------

May 37-_.--.--. -...-.-.--..
June 2- .. -......-

June 4 _ .- __-..... ._-

June 6 -.....- --. ___

June 9 ............ . ...

June 12.--- -_---.

June 16 .--...---
June 18 ----------- . -
June 20 -----.._--_.__-_.___
June 22 ._..-.___________.__
June 24 __-...---___.-.._____
June 26 __.....________. r. . . .
June 28 ...--........----...
June 30 ..--'..........,.....
July2.. ...--. ...-..--_-----
July 4.. ...... .......... -__
July 6. - --..- - .......
July 8-____-_. .._._... _.--
July 10--------...-.-.-...-.
July 13_-_ -..___ _____ _..
July 16----.--.... -. .
July 19-. ..._..... ..........
July 22-..-. ._.--
July25--_. ____--_ -_. -
July 28---.. -.._-..-
Julv30-___. ---------- --.

Hydrographer.

Jas. P. Hague.- __ __.. . ...
_..__do .......---.-......-.
.....do ------ -.--. ..-. ..
_-___do .__..._-.._____._.._.-
.....do -. ..---...._....- _-
_._-_do ......................
--_.-do .....................
___--do _____.--___.______.___
.....do ---.-_.--.. .--. ._.---
.....do ............... ------
....-do ......................
.....do ---........-.-.....--
.....do .. ........--.--.-.---
__.__do ......................
.___-do ......................
... .do .....................
_-_._do .... ..................
.-..-do ----------------------
_-...do ___.---..--._...__.-_
-.-..do ...._............. ..
____-do .   -... .-....... -..
......do ._.................-.
.....do --.. .-.......-.._.- 
-__._do .....-._.............
.....do --... --------- -.-..---
.....do....... ---. ..........
...-'.do ---...------------.---
.....do .-..----- --.--_.--.
.-..-do ......-.-..-.--.......
.....do ___.-.---._-.._-_.. 
.....do __..-_._-..-._:__...---
.....do .--..-....._...... 
.....do ........-...   .....-.
.--._do ......... . ._........
.-..-do ......................
_.-__do ......................
____-do ......................
__-._do ......................
-_-__do ......................
.....do .._..__-,   -._.- -
_..-.do .....................

0-age 
height.

Feet. 

5.3

6.5
" 5.1

5.0

6.8

6.9

6.9

7.0

7.0

7.15

6.95

6.8

6.9

6.9

6.9

7.0
7.05

7.65

9.4

7.9

7.8
t** o

7.7
7.7
7.7
7.9
7.9
8.2
9.2 -
9.5

9.8

9.5
8.5

7.4
7.1

6.3
6.45

6.2

6.0

Discharge.

Second-feet.

450

953

366

339

1,191

1,299

1,359

1,564

1,570

1,637
1,643

1,372

1,196

1,307
1,300

1,343

1,426

1,606

2,613

5,613

2,662

2,534

2,565
2,487

2,-364

2,472
2,081

2 627
2,423

3,062

5,264

6,816

7,204

6,340
3,669
1,872
1,673

934
1,055

847
722
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Discharge measurements of Rio Grande beloiv Presidio, Tex., in 1903 Continued.

Date.

August 32..---...-.....-...

August 25. ----------..--...

August 28. ................

September 4 .-_._.___._.__._

September 18_ -... __ _
September 21 _ ..----...-....

September 25_ _.-.___-.._.__
September 2^. ...... ........

Octobers _-....-...........

October 11 _________________
October 13 .................
October 17 _________________
October 20 -...._......_....
October 23 _________________
October 26 _________________
October 29 _________________
October 31 _________________
November 4 ________
November 6 _______
November 9 __________
November 1 2 _ _ _ _ _ _ _ _ __
November 14 _____________
November 17 _ _ . . . . .
November 20 .__............
November 23 _..-_..... . _ .

Hydrographer.

E. E. Winter ...............
.....do __--_-.---__..--_---_-
.....do ____.__.._____-_----_
.....do .-------..---.-    --
.____do ._._____.______.._.__.
.....do .................._...
.....do --.......-..-...-....-
.....do ---.----....-_-..-'-  
__.._do ......................

.__._do ......................
.....do ......................
.....do ......................
-____do ......................
.....do ---. ..._-._-...---_-
.....do ......................
.....do ................ -----
.....do ......................
.....do .__---.-__-....-------
_____do .... _........._.......
____-do ----_....... .........
.....do ......................
_-___do ......................
.___-do ......................
.....do ......................
_____do _-__...--.---..-_....-
__._.do ...._......_......_...
_____do ................._....
___._do ............ ...--.-.._
____.do ......................
.....do ......................
_.__.do ......................
.___.do ......................

.....do ......................
_-__.do ......................
_.___do ......................
_.__.do .._._.................
.....do ....................
.....do ......................
'.....do ......................

Gage 
height.

Feet. 

6.5

7. 1

6.2

6.9

8.55

7 2

8.45

8.0

8.2

8.0

7.7

7.7

7.8

8.3

8.0

7.7

7.8

8.7

8.8

8.75

9.2

9.45

9.1

7.9

7.3

7.5

6.7

6.6

6.0

5.8

5.65

5.5

5.5

5.4
5.4'

5.3

5.2

5.2

5.0

5.0

Discharge.

Second-feet. 

972

1,331

773

1,196

3,937

3,132

1,385

3,925

2,624

2,992

2,245

1,957

1,981

3,013

3,189

2,374

2,210

2,280

4,043

4,287

8,983

5,188

5,953

5,093

2,058

1,175

1,393

1,039

991

683

623

585

503

502

462

437

397

885

373

335

829
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Discharge measurements of Rio Grande below Presidio, Tex., in, 1903 Continued.

Date.

November 26 --.-._ .-.---_-

November 29 _____ .,-.._,
December 2. .._____ _ . . .

December 19 ...............

December 22 ....._. ........

December 26 .......... ...

Hy drographer .

J. P. Hague _________________
.....do ......................
.....do ......;...............
.....do ...._.................
.....do ......................
.....do ..............__......
____-do ......................
.__._do ......................
.....do ......................
.....do ----------------------
-..-.do ......................
.....do .................... .

Gage 
height.

Feet. 

5.0

5.0

4.9

4.8

4.8

4.8

4.8

4.8

4.75

4.6

4.6
4.6

Discharge.

Second-feet.

334
Q1 T « d17

293

278

271

271

259

244

287

209

201

216

Mean daily gage height, in feet, of Rio Grande below Presidio, Tex., for 1903.

Day.

1.   ............-......
3.--....--.....-..-.....
3......   ..............
4..... ..................
5....... ................
6.......................
T. ...... ................
8.-..........  .......
9.-..   ................

10.-   .     ...........
11.....-.............   .
12
13.   ...................
14.-.. ...................
15---.-----.--.  --.....
16..-. ...................
17--     -       
18.                
19                 
30
21  -            
oo

33
24
OK

26-               
27     ..        ...
38
39--            -  
30            .......
31    -       -      .

Jan.

4.90
4.90
4.90
4.80
4.80
4.80
4.80
4.80
4.80
4.70
4.70
4.70
4.70
4.70
4.70
4.70
4.70
4.70
4.70
4.70
4.70
4.70 
4.70
4.70
5 00
5.30 
5.40
5.30
5.35
5.35
5.30

Feb.

5.20
5.00
5.00
4.95
4.90
4.90
6.65
7.60
7.55
7.30
6.95
6.90
6.90
6.90
6.70
6.65
6.35
6.35
6.05
5.85
5.80
7.10 
6.90
6.90
6.90
6.75 
6.70
6.60

Mar.

6 45
6.25
6.15
5.95
5.85
5.75
5.55
5.50
5.45
5.40
5.30
5.25
5.30
5.30
5.30
5.15
5.10
5.05
5.15
5.15
5.10
5.00 
4.95
5.15
5.30
5.15 
5.10
5.00
5.00
4.90
4.90

Apr.

4.75
4.65
4.50
4.45
4.40
4.40
4.40
4.30
4.30
4.30
4.30
5.20
6.25
5.95
5.60
5.35
5.35
5.30
5.55
5.35
5.50
5.40 
5.20
5.00
4 90
6.90 
6.60
5.30
5.10
5.00

May.

5.00
5.05
4.75
6.50
6.75
7.05
6.90
6.90
6.85
7.15
7.10
7.00
7.00
6.95
6.95
7.15
7.15
7.30
7.05
6.95
6.90
6.85 
6.85
6.90
6.90
6.90 
6.95
6.95
7.00
7.00
7.00

June.

7.10
7.05
6.90
6.95
8.20
8.50
7.35
7.00
7.60
7.70
7.75
9.45
8.40
7.95
7.90
7.80
7.80
7.85
7.70
7:70
7.70
7.75 
7.70
7.75
7 7H

7.75 
7.80
7.85
7.90
7.90

July.

8.05
8.35
8.60
9.05
9.35
9.45
9.70
9.75
9.80
9.55
9.45
9.20
8.70
8.35
7.95
7.55
7.50
7.20
7.05
7.20
6.80
6.40 
6.30
6.a5
6 45
6.55 
6.30
6.15
6.10
6.05
6.00

Aug.

5.95
5.85
5.75
5.75
6.45
6.15
6.30
5.60
6.60
7.10
6.70
6.30
6.30
6.65
6.60
6.90
7.30
8.65
8.40
8.30
7.75
7.60 
7.30
6.85
7 00-
8.45 
7.60
8.05
8.15
8.40

10.25

Sept.

9.35
8.30
8.05
8.00
8.10
8.10
7.75
7.50
7.80
7.40
7.75
7.55
7.05
7.60
8.10
7.90
7.85
7.70
7.55
7.55
7.85

11.35
8.70
8.45
8.80
8.70
8.75
8.95

10.35
9.40

Oct.

10.45
9.55
9.45
9.25
9.15
8.80
8.40
7.95
7.90
7.75
7.30
7.05
7.40
7.20
6.85
6.95
6.80
6.70
6.60
6.60
6.35
6.35 
6.05
6.00
5.90
5.80 
5.70
5.70
5.65
5.60
5.50

Nov.

5.50
5.50
5.50
5.50
5.40
5.40
5.40
5.40
5.40
5.35
5.30
5.30
5.35
5.30
5.30
5.30
5.30
5.15
5.10
5.05
5.00
5.00 
5.00
5.00
5.00
5.00 
5.00
5.00
5.00
5.00

Dec.

4.90
4.90
4.90
4.90
4.80
4.80
4.80
4.80
4.80
4.80
4.80
4.80
4.80
4.80
4.80
4.80
4.80
4.80
4.80
4.70
4.70
4.70 
4.70
4.70
4.70
4.60 
4.60
4.60
4.60
4.60
4.60
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Estimated monthly discharge of Rio Grande below Presidio, Tex., for 1903.

Month.

February _ .... ........ . ... ...
March . . . . . _ _ _ ...... _ _ _ . . . . .
April --....-..._......_...............
May .................................
June .... . .... --...---...-. . __-
July. .......-.......-...._... ........
Augnst .......... ....
September . . . ..... ... ......._....
October ....
November.... ........ ....... . .....
December ____ ........ . ...

The year . . ..... . . . .... ...

Discharge in second-feet.

Maximum.

580 
2,560 
1,050 
1,270 
1,720 
5,700 
7,200 
8,100 
8,960 
8,360 

500 
295

8,960

Minimum.

'295 
400 
315 
105 
270 

1,340 
720 
530 

1,340 
500 
320 
300

105

Mean.

357 
1,153 

489 
405 

1,305 
2,530 
3,134 
2,048 
3,203 
2,028 

391 
251

1,441

Total in 
acre-feet.

21,967 
64, 026 
30, 069 
24, 109 
80, 251 

150, 526 
192, 714 
125,911 
190, 572 
124, 721 
23, 286 
15,461

1,043,563

RIO GRANDE ABOVE PRESIDIO, TEX.

This station was established April 4, 1900, by the International 
(Water) Boundary Commission. It is 7 miles above Presidio and 
above the month of Oonchos River, one of the principal tributaries of 
the Rio Grande, and is about 200 miles below El Paso. Its location 
is far enough above the mouth of Conchos River to be free from the 
effects of backwater from that stream.

Discharge measurements of Rio Grande above Presidio, Tex., in 1903.

Date.

March20. .......... .......
March23--._- .... ....
March 36. .... _..._...__.
March 39. -.-...-..-........
March 31_...... .-_.........
April 3_______.____^________
April 6__... ...... ..........
April 13   ----------
April 16.. ..................
April 19.......... .. _ ____._
April 22.--....... ..........
April 25....... .............

Hydrographer.

.....do ......................

.....do ......-.-._ ..-...-..

.....do ...       ..- ..--

... ^do ......................

.....do --------..------- --

.....do .....................

.....do --.___--._---_.-_-----

.....do .._._._    _-   -   .

.....do ----------------------
   .do -.__    ..   -.  
.-...do .......-.....---.---..

Gage 
height.

Feet. 

1.5

1.3

1.85

1.5
1.0

.9
4.0
2.85

3.4

2.9
2.15

Discharge.

Second-feet.

74
52

134
105
92
23
16

711
347
442
363
179
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Discharge measurements of Rio Orande above Presidio, Tex., in 1903 Cont'd.

Date.

April 28. ................:..

AprilSO... _   __ -.-   .

May3__ .......... ..........
May6_... .............. -..
May8.._. ............... ...
May 10. ....................
May IS.....................
May 14__ ...................
May 17.....................
May 19. ....................
May 21 .....................
May 23. ....................
May 26.....................
May 28.....................
June 3 .....................
June 5_ .......... ........

June 10 ....................

June 15 . ... .-_.---...-..
June 17 .----_-------. .....

June 21 .....................
June 23 ...... ..............
June 25 ................_...
Jun627 ..........-..--....-
June 29 ..._................
Jnlyl. ................. ....
July a..   ...--. -._-..-.-..
JulyS.. ................_-_.
July?.-.-   -    -----
July9. ..--_...........__.. .
July 11.--.--. ---... --------
July 14-_--_ __..............
Julyl7-     ------------
July 20.----------.. .__-....
July 38..    ...-..---.--. .
July 26.-.---------
July 39.   ... .---....-..--
Julv 31. ---------------

Hydrograplier.

--..-do ___-_.-.  _.----.-

._. _do _..____.__    _.._   
__-._do ..........    .......
.....do ----__-------.-----
.....do .............__.    ..
......do --__------.-----------
... _do -__... ...............
.....do ........_.......-....
.....do -.._..._. .._. ....
....-do .    ......... ........
.....do ......................
.....do ......................
.....do ......................
....-do --------------
.....do _   ._..._. _-.._.. 
.....do ..............   .....
.....do .----------.-----.---.
_.-_.do ..... ..   ............
.....do ......... .............
.....do ..-......._...........
__. -do _-..__----------..----
.....do ......................
....-do --    .   _.- -   
.....do ............ ....... 
.-..do ........... .."..... ....
.....do _   ..-_   -    --
.....do ................   ...
..-.-do .... ... -------
.....do .-..-.-.------------..
.....do ....__..........- .

...do ___._.._.   -.---  
.....do ----------------------
.....do .......-.....-..---
....-do ---------------------
_._..do -------------------
.....do..... -- -----------
...--do -----------
...-.do ------------------
.....do ---------------

G-age 
height.

Feet. 

2.85

2.1

3.65

4.9

4.95

6.7

5,0

5.0

5.0

' 5.0

5.0

5.0

5.15

5.25

4.8

6.0

5.6

5.6

6.2

5.6

5.95

6.06.0*

6.5

6.7

6; 7

7.5

7.5

7.8

7.8

7.9

8.0

7.7

. 7.5

5.2

5.3

4.4

3.5

3.4

3.5

Discharge.

Second-feet. 

330

173

699

1,218

1,280

2,126

1,274

1,300

1,263

1,199

1,203

1,228

1,337

1,399

1,090

1,740

1,551

1,560

1,681

1,574

1,615

1,661

1,614

1,784

1,917

1,953

2,621

2,518

4, 555

4,544

-5,034

5, 201

3,227

2,541

1,190

1,234

816

479

435

475
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Discharge measurements of Rio Qrande above Presidio, Tex., in 1903 Cont'd,

Date.

August 8-.--..-.-.-. _____

August 11 ---------.---_--..

. August 15 _ _ _ __.... .
August 18 ________ _ _ _ _ _ _
August 21 -_._____-_-.__.
August 24 _ _ _ _ _____________
August 27 .---.-------____
September 1 . . ______ _____
September 3. _  .... _______
September 5__. ............
September 8____ __ ___ ____
September 10_ ..............
September 12_ ..... ... . _
September 15 . .... . . . .
September 17. --------------
September 19_ ._--._._____._
September 22 _ _ _ . _______ _
September 28 ___________ _
October 1 _____ _.___.____.
October 4 ... .

Hydrographer.

E.E. Winter ................
. -_-_do ......................
_._ _do _.___.. ______ _____

' do .
do . -.._

_____do ...._.................
.....do -__ .-__-___-.--

.....do ----- ....... .-._....
do

.....do --_--_-_._.-- ........

.....do ....:......  .-....-
___._do ......................
.....do ----- _..   -.-.--  

do .-.-.. ------
.-. do . .__ ------

do -. . --._
_____do ..---.-...--.-----__.-
.__._do ____._..--_-------.---
____-do _-._.___....___.--   -

Gage 
height.

Feet. 

3.3

3.3

2.7
2.6
2.5
2.0
2.6
2.3
2.0
1.75
1.7
1.9
1.6
1.8
1.6
1.6
2.0 .
2.0
2.1
1.7

Discharge.

Second-feet. 

443

403
163
157
141
48

162
79
48
16
15
27

8
22
12
10
32
38
49
14

Mean daily gage height, in feet, of Rio Grande above Presidio, Tex., for 1903.

Day.

l._ .................................................
Z....... ............................................
3..
4._____. ...._- .___..._.___.._._______....._____.....
5._ .. .... . ..
6.... ...... .
7.. ........ ...... .... .... . .... ........
8.
q

10.....-................-..-.......-.......   ......
11..................................................
12....-......    ...... ...... .............. ...... ....
13.. ............ .................................. ...
14............. ............ ............ . .......
15.. ...... .......................................... .
16...................................................
17...... ......... __  ._....   ......... ....... .... 
18...........  .....................................
19..................... ..............................

Mar.

1.10
1.90

Apr.

1.35
1.15
1.00

.90

.90

.a5

.75

.50

3.40
4.15
3.60
3.15
2.85
3.10 
3.10
3. 25

May.

1.95
2.05
2.95
4.25
4.80
5.30
4 90
5.00
5.05
6.05
5.30
5.00
5.05
5.00
5.05
5.20
5.20
5.00
5.00

June.

5.45
5.00
4.85
4.85
6.00
5.95
5.80
5.35
6.15
5.55
6.20
7.15
6.80
5.45
5.70
5.85
5.95 
6.00
6.05

July.

7.50
7.60
7.80
7.75
7.80
7.90
7.90
8.00
8.00
7.95
7.75
7.70
7.65
7.40
6.95
6.35
5.40 
5.30
5.45

Aug.

3.40
3.30
3.10
4.00
4.35
3.00
4.15
3.30
3.30
3.70
3.60~1

'3.05
2.95
2.80
2.70
3.65
3.65 
2.50
2.50

Sept.

3.35
3.30
2.00
1.85
1.75
1.70
1.60
1.75
1 75
1.90
2.05
1.60
2.85
2.35
1.90
1.75
1.60 
1.60
1.55

Oct.

2.15
2.00
o no
1.65
.70

......

... _
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Mean daily gage height, in feet, of Rio Grande, etc.  Continued.

Day.

30

23
23
2t..... ..............................................
S6..... ......................................... ..... 
2R..... ........................................ ......
Sri-....--.---   -   -..-.-.-   --.--.-.   -......
W..... ..............................................
Sd.. ........................ .................. ....
30...... ..................................... ......
31. ............ ........ ..............................

Mar.

1.50
1.40 
1.40
1.30
2.30
2.20 
1.90
1.85
i.ro
1.70
1.60
1.50

Apr.

3.30
3.30 
2.85
2.35
2.30
2.20 
5 00
4.15
2.85
2.35
2.00

May.

5.005.00~ 

5.00
5.00
5.00
5.05 
5.15
5.15
5.25
5.30
5.40
5.40

June.

6.00
6.05 
6.15
6.60
6. TO
6.70 
6.70
6.70
7.15
7.50
7.50

July.

5.70
4.60 
4.40
4.40
4.40
4.40 
3.45
3.00
3.45
3.45
3.55
3.50

Aug.

3.40
2.50 
2.20
2.05
2.00
2.00 
2.00
2.50
2.15
2.00
1.90
1.20

Sept.

.90

2.20
2.10
3.25
2.50 
2.50
3.25
2.00
2.75
3.75

Oct.

------

......

NOTE. There was no flow on dates where blanks occur. 

Estimated monthly discharge of Rio Grande above Presidio, Tea;., for 1903.

Month.

January.- ..... . .. ...... ....... . _

February _........ .... . .........

March ___________ ..._ . ... .. ....

April -----___.._-_.__._______.______
May __. ._...._.. .. .......... . .

June _--.-_-.._  ----..__.____-_._ . .

July ......... .......................

August ___ ... ........... ....._.. .
September _ ..... .... ... .._..... ..

October ____ .... ..............
November _ . .... .. .. . ... ... ...

December ...... .,_._ ........... .

The year .......................

Discharge in second-feet.

Maximum.

0 

0 

230 

1,060 

1,840 

2,620 

6,600 

755 

560 

60 

0 

0

Minimum.

0 

0 

0 

0 

140 

1,120 

350 

20 

0 

0 

0 

0

Mean.

0 

0 

49 

280 

1,217 

1,734 

2,709 

262. 

79 

5 

0 

0

Total in
acre-feet.

0 

0 

3,035 

16,631 

74, 836 

103, 180 

166, 542 
16, 096 

4,721 

317 

0 

0

385, 358

RIO GRANDE NEAR FORT HANCOCK, TEX.

This station was established by the International (Water) Boundary 
Commission March 27, 1900. It is 1£ miles southeast of Fort Han­ 
cock, on the Southern Pacific Railway, in El Paso Valley, and is 
about 55 miles below El Paso. It was washed out by the shifting of 
the river channel and abandoned July 1, 1903. The following meas­ 
urements were taken by E. E. Winter during the first six months of 
1903.
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Discharge measurements of Rio Grande near Fort Hancock, Tex., in 1903.

Date.

March 23_ _---______-____._
March 26. ..................
March 30..... ...... ........
April 2_--.---_--___. -------
April 9-.--.-.. .............
April 13... ........ .........
April 16..---....-.--...--..
April IS........--.--...--..
April 21.-.. ................
April 35....................
April 28--.. ...... ----------
April 30-... -.......-. ------
May 2-------___.-. -------
May 5 . . . . ... . ... . ...
May8.-......_....... -----
May 11_____. ........--..-..
May 16. .__-..*_____-_--_____
May 19---.-..........-.....
May 21-.... ........ .1......

May 23-.... ................
May 26- ----- .______-.._.__
May 29....... ..............
June 2--.--, - ...........
June 5-.---.... ..-. ....
June 8 _----......._... -.-.

June 13 -   ..   __..._   __._  
June 16 ....................
June 18 ....................
June 20 ....................
June 23 .. .-.__._-_.._____

June 30 .. .................

Hydrographer.

E. E. Winter ...............
.--..do ......................
-....do ......................
.....do ......................
....-do ......................
..---do ......................
....-do ......................
....-do -..-.--.-----.-.---...
.--..do ......................
.....do ......................
-.-..do ......................
....-do ......................
.-..-do ......................
-...-do ....._-............-..
....-do ......................
-...do ................ -----
-___.do .....---..........--.-.
.....do .. ---........-..-...
.-..-do ....-.-I.....--.-.....
....-do _..---.......-......-.
....-do --..--....-....--.-..-
....-do -----.........-...-...
....-do ......................
.....do _-......--....---.....
.....do -........--...-..--..-
....-do .-...--......--..--..-
.....do ---.-------..----.---.
.....do ......................
....-do .-...--.-...-----.---.
-___.do ...... ..--.--....--.
.....do ____---_...------.--.
.....do ......................
....-do _--_-.-.-_-----...-_..
.....do ......................
.....do _...-.-_ _._.____ _____

Gage 
height.

Feet. 

5.3

4.6
4 2
3.2
2.2
7.75
5.6
6.3
6.3
5.2
5.45
5.4
6.35
7.8
8.0
8.0
8.05
7.9
7.9
8.2
8.3
8.65
8.8
7.6
7.6
7.9
8.25
8.6
9.4
9.7

10.1
12.5
13.1
13.2
12.7

Discharge.

Second-feet. 

362

174

170
68

2

1,094
399

768
789
292
409

360
680

1,363

1,720

1,687
1,788

1,967
1,985

2,372
2,699
2,985

3,510

1,646
1,669
1,856

2,430

4,088
4,479
5,185

6,092

10,285
11,188
11,147
11,849
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Mean daily gage height, in feet, of Rio Orande near Fort Hancock, Tex.,for 1903.

Day.

1.. ..-...----..-.
2.       -  .
3,.....--..-.....
4............   .
5.   '..  -   
6.. ..............
1.. .............
8.. ..............
9.... ........ ....

10.. ...... __.._...
11....... .........
12
13- -    --. 
14...  ........ . .
15. .-      
16.    .... ......

Mar.

l«)
(«)
(«)
(«)
(a)
(«)
(«)

W
(«)
(a)
(a)
(«)

6.50
5.40
4.50
4.30

Apr.

2.50
(«)
(«)
(«)

2.75
3.25
3.85
7.00
7.70
6.75
6.55
6.15
5.70
5.85
6.10
6 40

May.

7.70
7.85
7.90
7.95
8.00
7.90
8.05
8.00
8.10

' 8.05
8.10
8.00
7 on
7 on
7 on

7.90

June.

7.60
7.60
7.50
7.50
7.60
7.75
7.95
8.00
8.05
8.15
8.20
8 91

8.45
9 00

9.35
9.45

Day.

17. .... .... .   
18. ......... .....
19 ..-...  
20. ..............
81   ...........
22
23.    .... ......
24
25-      -  

26.....   ......
27
28
29. ........ _   
30.       
31.       -.. 

Mar.

4.10
4.00
4.70
5.10
5.00
4.75
4.55
4.40
4.45
4.10
3.75
3.55
3.35
3.10
2.85

Apr.

6.30
6.40
5.75
5.55
5.30
5.20
5.30
5.45
5.50
5.15
4.75
5.40
5 91

6.50

May.

7.90
7.90
8.05
8.10
8.20
8.30
8.30
8.40
8.55
8.70
8.80
8.90
8.75
8.50
7.70

June.

9.55
9.70
9.a5

10.10
10.25
10.85
12.40
12.85
13.15
13.30
13.20
13.05
12.85
12.65

« No flow. 

Estimated monthly discharge of Rio Orande near Fort Hancock, Tex., in 1903.

Month.

February _....-...............,.-....

April ............_..... .... ........
May -.--.......-...... _ .

June ---.-._.... .-.---.....-........

Discharge in second-feet.

Maximum.

0 

0 

840 

1,080 

3,760 
11,770

Minimum.

0 

0 

0 

0 

1,180 

1,500

Mean.

0 

0 

133 

436 

2,182 

5,459

Total in 
acre-feet.

0 

0 
8,152 

25, 964 

134, 142 

324, 833

RIO GRANDE NEAR EL PASO, TEX.

This station was located at the primping house of the smelter com­ 
pany, 3 miles north of El Paso, Tex. The bed of the stream here is 
composed of mud, constantly shifting and changing. May 1, 1897, 
the station was placed under the charge of W. W. Follett, consulting 
engineer, International (Water) Boundary Commission, and by him 
removed 1 mile farther up the river, to Courchesne's limekiln. The 
river heights were measured at the masonry pump foundation pier, 
150 feet above the kiln. The top of the downstream chisel draft on 
this pier was assumed to be at a gage height of 15 feet, and the dis­ 
tance of the surface of the water below it was measured with a care­ 
fully graduated rod. This pier was torn down in October, 1902, and an 
inclined wooden gage established some 60 feet upstream. This is a 2



HOYT.] EIO GEANDE DEAINAGE BASIN. 379

by 4-ineh timber bolted to l^-inch steel bars set with cement in holes 
drilled in solid rock. The graduations are notches cut in the scant­ 
ling. The bench mark is a ^-ineh iron bolt set in solid rock at the 
head of the gage. Its elevation is 13 feet above the zero of the gage. 
The left bank of the river is formed by the loose rock fill of the 
Ateheson, Topeka and Santa Fe Railroad embankment, and will not 
overflow. The right bank, however, is not so good, being made 
ground and subject to overflow. The bottom of the river here has 
also proved unstable, scouring on a rise and filling on a falling river. 
It is probably the best site for a station in the vicinity of El Paso, 
however, as the entire river bed is constantly shifting for many miles 
above and below. On account of this shifting character of the 
stream, the only accurate method of estimating the daily discharges 
is by taking a large number of measurements.

Discharge measurements of Rio Grande near El Paso, Tex., in 1903.

Date.

January 6............ ......
January 8..................
January IQ. ................
January 19 ............
January 27 -------- .-.--. .
February 9........ .........
February 23 .......... .....
February 35 ---------- . . . .
February 27 .......-.,.._..
March 3 _..________.__._....
March 5. ...................
March 7 ....................
March 9...... .............
March 11.----. ...... _. .
March 13. ...... ...... ...
March 17. .---..--.........
March 19...... ............
March 21.. .............
March 24. . . 1 . . .........
March 27. .................
March 39..'.. ...... .._ . .
March 31. ............. ...
April 3.. ...................
April 6.....................

Hydrographer.

I. H. Huggett ......--..--...
.....do ......................
.....do ......................
.....do ...... ..1... ..........
.....do ......................
...-.do -_.-......--...-.-.-.-
E. E. Winter-.-..------.....
.....do ......................
....-do ...................I-..
..--.do ......................
...-.do ----.-.......------..-
.....do ....:. ........ ...-.---
.....do ......................
.....do ....-........-.---..-..
... -do ......................
....-do __.__-_-___-_-___..-.
_.-.-do -_-_ . .............
.....do ._...-.-.....-..-._--.
..-..do ......................
.....do ----- .-._--..------..
.....do _-.............-.-.---
.....do .-.--.............-.--
.. ...do .. ....................
.. ...do ......................

Gage

Feet. 

5.0

4.6

5.2

5.0

5.25

5.0

5.7

5.4

5.2

5.3

5.9

5.8

5.4

8.7

7.6

6.9

7.8

7.3

7.0

6.2

5.8

5.5

6.4

7.8

Discharge.

Second-feet. 

26

3

33

24

39

25

106

69

26

46

139

110

57

1,363

651

423

747

554

875

203

156

110

267

786
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Discharge measurements of Rio Grande near El Paso, Tex., in 1903 Continued.

Date.

April 8-.... ................

April 10. ...................

April 12. ...................

April 15. ...................

April 17.._ ................

April 20 ...................

April 22--.... ..............

April 24....................

April 27---.--

April 29. .......... ... ....

May \. ............ ,_ .-..

May 4. ..... .. ._.. ......
May 7_.__ ----.--.....  _..
May 9....... ......
May 12................. ..
May 13.............. ...
May IS......... .
May 18.........
May 20.........
May 22-....
May 25-.... .
May27...... .
May 30...
June 1 _ . . . .
June 4 - . .
June 6 . _ . .
June 9 _ . . .
June 12 ....
June 15 . ..
June 17 .-----.-....
June 19 '..........

June 22 ___.._____

June 24 .... . ...

June 26 ..__.__

June 29 ........

July 2. ...... .

JulyS....... .. .

July7. .....................

July 10---..-..-.-..-.....-.

July 12.. ............. ...--

July 14.....................

Hydrographer.

E. E. Winter................
.....do ......................
.....do -.-..-_....-.-........
.....do .....................
.....do ......................
..-_.do ..... . ....... ..---
.....do ...... .. .. . .-
.....do ......................
.....do .-.-..-..-.._.........
....-do ......................
.....do..... .....
.....do.....
....-do ..... .
.- .do ....
... .do .....
...-.do .... . . .
....-do .....
.....do ......................
.....do .....................
-----do _--.............. ....
..._.do .................... .
.....do ......... ..
....-do ........_..
.....do ............
.....do ..........

.do ..:.....
. . .do ....... .

-do ..... ........
.....do ......................
....-do ......................
.. ..do ......................
... -do ......................
...._do .---...-............--
.....do ......................
.....do ......................
.....do ......................
.....do ......................
.....do ----.-.-..............
.....do ......................
...--do ._-........-...-......
.....do -.---------..,........

Gage 
height.

Feet. 

9.8

8.45

8.4

8.3

7.45

7.9

7.95

7.8

8.95

9.85

10.0

10.2

10.2

10.45

10. 75

10.9

12.0

"12 4

11.9

11.7

10.5

9.1

9.1

9.0

9.4

10.4

11.75

13.3

13.5

14. 05

13.7

13.65

13.2

12.75

11.4

10.3

9.2

8.1

7.4

6.9

Discharge.

Second-feet. 

2,092

889

817

897

884

388

608

661

561

1,438

1,928

2,275

2,347

2 422

2,563

2,989

3,290

5,064

5,443

4,872

4,254

2, 943

2 273

2,41£

1,698

2,544

3,467

5,503

10, 343

12, 157

16, 387

17,408

17,668

16, 384

12, 530

9,831

6,873

3,238

2,533
1 7Q4.

1.252
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Discharge measurements of Rio Orande near El Paso, Tex., in 1903. Continued.

Date.

July 16.. ...___........._...

July 18. ._.._..... ..........

July SO..... .__..._....__...

July 22... ..................

July 24... ...................

July 27--.......-..-...--.-.

July 29.--. .................

July 31-.-.. ................

August 3 -..--------.-....
August 6-. ................
August 8. -----.-----.-.-...

August 14. ...._......_.....
September 29. .... . ... ...
Octobers ..................
Octobers ..................
October 10 .._.............
October 14 .................
October 16 .................
October 19 ............. ....
December 12 . .... . . . . . .
December 16. .. ... .....
December 19 ...........
December 21 ...............
December 29 --.-.... . .
December 31 . . -.__.. 

Hydrographer.

E. E. Winter... ...... .......
.....do-. -.--.-..-.-.-------
.....do -.--...-.--......----.
.....do ......................
....-do __..............--....
.....do ......................
.....do ......................
.....do ......................
-----do ......................

.....do ......................

.....do ......................

.....do .....................

.....do ...._...____ ... -
E. E. Winter .......... ______
.....do ......................
.....do .....................
...'..do .....................
.....do _--..----....--..--.-.-
.....do .--.............-.._.

.....do ......................

.....do ......................

.....do ......................

..__. do __......___--_.-__.--_

.___.do ___......____._____._.

Gage 
height.

Feet. 

6.4

6.8

6.0

5. 85

6.45

5.8

5.4

5.1

4.6

4.7

4.4

4.4

3.8

4.4

4.7

4.6

3.6

3.4

3.4

3.4

3.9

4.0

4.05
4.1

4.1

4.1

Discharge.

Second-feet. 

, 942

1,097

561

497

1,107

472

401

239

156

216

120

128

30

118

217

202

13

16

13

' 12

47

48

61

77

67

73

Mean daily gage height, in feet, of Rio Orande- near El Paso, Tex., for 1903.

Day.

1. ...... ...............
2
3..... .................
4........ .......... ..... 
5......................
6.----.-....-..-.....
7... .............. .....
8. ..._._. ..............
9__. .............. .....

10...................... 
11..........  .........
J2.... ..................

Jan.

4.70
4.70
4.70
4.70 
4.70
5.00
4.a5
4.70
4.70
(«)
(«>
(a)

Feb.

(«)
(a)

(«)

4.75 
4.90
4.80
4.85
4.90
4.95
5.00 
4.70
(a)

Mar.

5.30
5.35
5.90
6.10
5.90
5.95
5.85
5.65
5.60
5.80 
8.70
8.35

Apr.

6.10
6.30
6.30
6.65 
6.60
8.10
9.60
Q fift
Q in

8.60 
8.10
8.00

May.

9.90
10.00
10.00
10.10 
10.00
10.05
10.20
10.20
10.25
10.30 
10.30
10.50

June.

9.15
9.10
9.05
9.00 
9.10
9.45
9.70

10.00
10.60
10.85 
11.30
11.80

July.

11.95
11.50
11.10
10.55 
10.20
9.70
9.30
8.90
8 40

8.10 
7.70
7.35

Aug.

4.85
4.65
4.60
4.50 
5.10
4.65
4.50
4 40

4.25
4.20 
4.50
4.30

Sept.

3.50
3.50
3.50
3.50 
3.50
3.50
3.50
3 w

3.50
3.50 
3.50
3.50

Oct.

4.50
4.70
4 60
4.25 
3.95
3.80
3.80
3.70
3.70
3.60 
3.50
3.50

Nov.

3.40
3 40
3 40
3.40
340
3 40
3.40
3.40
3 40

3.40 
3.40
3 40

Dec.

3.40
3.40
3.40
3.40 
3.40
3.40
3.40
3 40
3.50
3.70
3.80
3.90

« No flow.
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Mean daily gage height, in feet, of Rio Grande, etc. Continued.

Day.

13.... ............... ...
14.... ..................
15..----..-......--.....
16. .....................

18---.---.-...-.....-...
19.-----..--....-..--...
20-..------   -.--_..-.- 
21......................
32
23...... ................
34
25-...--.-...-..........
26...... ............ ....
27. ................. -..-
28..................... 
29.. ................ ....
30...................... 
31--.----.--..-.........

Jan.

(«)
(«)

4.60
5.10
5.20
5.15
5.00
5.10 
4 80
(a)

(°)

(a)

(°)

( a)

5.00
4.85 
4. TO
4.70 
4.90

Feb.

(«)
(a)
(«)
(«)
(«)
(«)

5.00
5.00 
5.10
5.30
5.70
5.65
5.45
5.25
5.20
5.25

......

Mar.

7.60
7 25
6.80
6.80
7.15
7.90
7.80
7.55 
7.35
7.15
7.15
7.05

*6.50
6.30
6.20
6.05
5.85
5.65 
5.60

Apr.

8.10
8.35
8.40
8.a5
8.35
8.10
7.65
7.55 
7.75
8.00
8.10
7.95
7.30
7.15
7.80
8.05 
9.05
9.75

May.

10.75
10.85
11.00
11.25
11. 75
12.00
12.15
12.30
12.05
11.95
13.10
13.30
11.80
11.20
10.45
9.75 
9.30
9.10 
9.10

June.

12.25
13.85
13.30
13.35
13.65
14.00
14.00
13.85 
14.05
13.80
13.70
13.65
13.40
13.30
13.30
13.15
12.70
12.35

July.

7.15-
6.90
7.10
6.45
6.45
6.80
6.40
6.10 
5.95
5.80
6.25
6.S5
6.30
6.05
5.85
5.55 
5.35
5.25
5.05

Aug.

4.05
3.75
3.60
3.60
3.60
3.60
3.60
3.60 
3.60
3.60
3.60
3.60
3.60
3.60
3.60
3.60 
3.60
3.60 
3.60

Sept.

3.50
3.50
aso
3.50
3.50
3.50
3.50

"3.50 
3.50
3.50
aso
3.50
3.90
3.90
4.00
3.80 
4.50
4.50

Oct.

3.40
3.40
3.40
3.40
3.40
3.40
3.40
3.40 
3.40
3.40
3.40
3.40
3.40
3.40
3.40
3.40 
3.40
3.40 
3.40

Nov.

3.40
3.40
3.40
3.40
3.40
3.40
3.40
3.40 
3.40
3.40
3.40
3.40
3.40
3.40
3.40
3.40 
3.40
3.40

Dec.

3.90
3.95
4.00
4.00
4.00
4.00
4.00
4.00 
4.10
4.10
4.00
4.00
4.00
3.95
3.90
3.95 
4.10
4.05 
4.05

« No flow.

Estimated monthly discharge of Rio Grande near El Paso, Tejc.,for 1903.

Month.

February -------- .. . _ . _ _ .......

March . . _ _ _ . . . . _ _ _ . __________

May -_._ .- ----- ------- __...___ .

June -._- -.__ _ -_-._- -_-.. -. .

July __--_.__ -__-_._--_..._._-..
August _ . -. ._._.__ __ . --_---_- _

September . . _ . _ _______ --.__._- _ _ _

October ----- __ ______ _.__ _ . _ _ . _

November . . _ _ _ _ _ _ _ _ ____ ______ __

December ___________ .. _ . _______ _ _ _ _

The year ___._ __'__ _.__.___

Discharge in second-feet.

Maximum.

35 
105^ 

1,360 

2,050 

5,340 

18, 070 
10, 930 

280 

145 

220 

5 

75

18, 070

Minimum.

0 

0 

40 

200 

2,100 

1,700 

315 

10 

5 

5 

5 

5

0

Mean.

10 

23 

368 
831 

3,313 

9,863 

2, 573 

70 

17 
33 

5 

40

1,439

Total in 
acre-feet.

615 

1,289 
- 22,602 

49, 468 

203, 633 

586, 909 

158, 202 

4,334 

1,031 

2,033 
298 

2,440

1,032,844

RIO GRANDE NEAR SAN MARCIAL, N. MEX.

This station is located about one-half mile south of San Marcial, 
N. Mex., at the bridge of the Atchison, Topeka and Santa Fe Railroad. 
The original gage was established by Arthur P. Davis on January 29, 
1895. The observer was Bert Halseth, San Marcial, _ST. Mex., whose
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house is about one-half mile distant. The gage was of hard pine 
timber, 9 by 5 inches by 25 feet, anchored and bolted to the east end 
of the second pier from the south. It was inclined and painted white. 
The distance between the footmarks was 1.6 feet. The 13-foot mark 
was level with the extension of the pier, to which the gage was 
anchored. The 15-foot mark was level with the top of the capstone 
on which the bridge truss rests. Measurements were made from the 
same bridge. On August 8, 1889, a station was established near San 
Marcial, and a measurement was made which gave a discharge of 19 
second-feet. Soon after this date, however, the river gage was 
destroyed and the locality was abandoned until 1895.

In 1896 the inclined gage was carried away and a wire gage was put 
in its place. The wire gage was attached to the guard rail of the 
bridge in the south span on the lower side. Bench mark No. 1 is the 
top of the capstone on which the bridge truss rests, and is at an ele­ 
vation of 15 feet above gage datum; bench mark No. 2 is the top of 
the extension of the pier to which the old vertical gage was fastened, 
and is at an elevation of 13 feet above gage datum. The wire gage 
has been abandoned and the gage heights are now measured with a 
graduated rod from the deck of the bridge, but using the old gage 
datum. The channel is sandy and shifting. A number of bridge 
piers interfere with the current to a certain extent, but not with 
the observed gage heights. They sometimes affect the discharge 
measurements.

Since January 1, 1901, this station has been maintained under the 
charge of the International (Water) Boundary Commission.

Discharge measurements of Rio Grande near San. Mareial, N. Mex.

Date.

February 12. _____________
February 15 . ... . . - . . . -

Hydrographer.

J.E.Nisbet .................
_____do _..._..._....._.......
.....do ........... .._._---
.....do ......................
.....do ... ----_..-------.--
.....do ..._......._._........
_...-do ...___.__. ...-..---..
.....do ................ .'.....
___.-do ......................
....-do .-...-.....-.....---..
.....do -_-. ......._._._......
... .do ....._...._.._........
.....do ---------------------
.....do -...._...-............

Gage 
height.

Feet. 

5.9

5.6
6.9"

6.85

6.6

6.8

6.7

6.6

7.0

6.9

7.0

6.9

7.1

7.2

Discharge.

Second- feet. 

79
K7

258

349

810

851

305

254

416

848

428

868

884

306
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Discharge measurements of Rio Grande near San Marcial,-N. Mex. Continued.

Date.

February 18. _--.____._----.
February 22. ---------------
February 26---.__-_ ........
March 3_ _-.___-.._._____--.  
March 6 ......... ..........
March 8.-_. ______.. ....
March 10------------------.
Marchl4-_-_- -._____-.
March 17-----------------.-
March 19. ...... ̂ .. .........

March 38. ..._--. . ......... .
April 2. ---_-----_-___-_---.
April 6- --------------------
April 11...... _..-_.........
April 15... ..--..._...-___--
April IS...... -......---.-..
April 23.. ....--. -----------
April 27-----------.. -------
April 30... _________________
May 4.......... .._ .........
May 6--..,-.---..-....,.....
May 10- --------------------
May 18-. -.----.-.-_..._...-__
May 15. ... ....... ......
May 18-.. ............. ....
May 20-------_._____. ______
May 23_. -.._.__..--_--._...
May 26. __ . J- ______________
May 29 ---.---..............
May 31_._ ..................
June 3 ,....-..- --------
June 6- ..... . .-_ ... . -
June 10---..- _...-... ..
June 12 .... ....-.-.
June 16 , .... ..-....._ ..
June 20 .....--___._______-_.
June 24 . .... .___._____
June 28 __.. ...............
June 30 ......-............_
July2..._ ..................

Hydrographer.

J. R. Nisbet. ----.-..-.-.---_
_____do .--........_--........
.-.-.do ._..-....---._..-.----
-..--do .__._._......---.......
...-.do ......._......-___....
..___do _._.__................
.....do ......................
.....do ..--_-__....-..------.
.-...do ...._.._......._.._...
.....do _.-______._.__-_._____
...._do ......................
...._do _.-......,-----..._----
____.do _--------_-.--.-.--.--
....-do ...._..........._..._.
.....do --..-.-_----.--._..--.
. -._do _.___-___.---.____-._
... _do -......-._--.--.....-.
. -do .--.....----.-___---.-

_ .do ._._..-...-_.-__-_____
.....do -------------------- .

-do .-______-_______......
.....do -------...--..--__....

._do ._-......_...._.....__
____.do ......................
....-do __-..-_--- ..-....----
.....do __.....-.--.-----.----
.....do _..............._......
.....do ......................
.....do ......................
..._.do .-_.-.-....---..-..--.
.....do ---.__..-_._._.______.
.....do ......................
.....do ................__ --.
.....do ......................
.....do .-................_..
....-do .__....._........ _.
.....do --.----____......_...
.....do ......................
...._do -.-..__._._...___..._
.....do .--.._...-.-__.._.....
.....do ......................

Gage 
height.

Feet.

7.?
7.3
7.4
7.15
7 2
8.95
7.8
7.5
7.7
7.95
7 Q

7.7
7.8
8.75
8.5
8.1
8.3
8.0
8.8
9.35
9.7
9.8

10.25
10.5
10.4
10.8
10.7
9.8
8.7
8.9
8.8
Q 0

Q Q

11.0

12 4

12.35
12.5
12.5
10.5
10.4
9.8

Discharge.

Second-feet. 

480

385

582
396
377

2, 594
1 242

R64

747
1,039

396
703
855

2,558
1,715
1,019
1,158

589
2,006
3,471
4,429
4,966
6,318
7,146
6,370
8,952
8,336
5,527
2,793
*. 284

2,717
3,248
6 ono

11,767
17, 082
17, 046
17, 864
19, 388

P. 014

5,708
3.005
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Discharge measurements of Rio Grande near San Martial, N. Hex. Continued.

Date.

JulyS. ......... ............
JulyS.... ........ ..........
Julyl2__. ..............
July 16.. .............. -----
July 19... .............--_...
July 22..... ........ ......_.
July 25-.----.----------....
July28-_ ...................
July31-_. .......... ........
August 3____---. ------..---
August 7--. ..._.-. ---------

August 15 . - --.-..- -------
August 18 ----------- ------
August 22---------.-----..-
August 26 ----.--..--.-----.

August 31 .... ..-.._- -. .---
September 10 --------- . . - _
September 14 ------------- .
September 17 ---------------
September 24 ----------
September 26 ___..--.
September 30 ..- --.. _._-_
October 4 ...........------.
October 8 ..-.------------_-
November 11 - . -------------
November 14 ---------------
November 17 ---------------
November 20 ---------------
November 23 ..---.-.-.....
November 27 ...............
November 30 -----------
December 4 ------- . . -----
December 9 ----.--..-.-.-..
December 15 . . . . . ... ....
December 19 ... ...---..
December 23 - ... ..........
December 26 ._______.__-__.
December 31 ...............

Hydrographer .

J. R. Nisbet... ..............
.....do ......................
.....do .........._...........
_____do ......................
--..-do --.-.-.. ._._ ...-...-_
.....do .....................
.....do --------- ..-........'
.....do ----------------------
.....do ......................
--.-.do ......................
....-do ......................
.....do ----------------------
-..--do ......................
.....do ......................
.....do ......................
.....do --.--__-..------ ----
-.-..do ......................
...--do ......................
_--._do____ .................
-.--.do ......................
.....do _____..._____________:
--_ _do .--..--.--.-_-_--.....
.--..do _--__---__--.,...._-__
___-.do .....................
-..--do ...... .__-------___-_-
.---.do ......................
.....do ------.----..-_-------
...-.do ......................
.-..-do ......................
-..--do ......................
-.--.do __-___._.--._-..--....

.....do ......................

.....do .......-..._-._-__-.--
-...-do ......'................
.--.-do ......................
.....do ......................
-----do --.-----......---.....

-..-.do ....----.... ..........
... .do ........-------.......
-.- _do ......................

G-age 
height.

Feet. 

9.3

8.7
8.3
8.1
7.9
8.3
8.0
7.8
7.7
7.5
7.1
6.5
6.9
6.6
7.0
7.95
6.9
6.6
6.7
6.5
6.6
6.8
8.15
6.6
6.7
6.6
6.7
6.8
7.0
7.2
7.3
7.5

7.9
' 7.9

7.9
7.9
8.0
7.9
8.1

Discharge.

Second-feet. 

2,591

1,919
1,472
1,017

373
555
383
325
245

75
22
16
18

9
31

151
15

7
26

9
10
33

284
19
19
18
28

100
73
72

149
229
275
333
308
301
302
317
310
319

IEE 99 04  25
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Mean daily gage height, in feet,of Rio Grande near San Martial,N. Mex., for 1003.

Day.

!.._. __________________
9

R
4... .____...-___..._...

6 ..... ..... .. .

8

»:::::::::::::::::::::
n. ...._..............._
13
13... ...................
14____. ..._........___..
15. .....................
16...................
17___ _ ...._ __
1S___. ____________...._.

19........... ..........
20......................
21
22 
l>3

r.4. _...-.... ........--,
23_______.__ ...._..___.
26___ _____..__.......__

38..... 
2;t 
30......................
31. ___.-____._______..__

Jan.

6.35 
6.30
5.85
5.90
5.85 
5.85
5.85 
6.90
6.75 
6.80
6.J-5
6.60
6.70
6.60
6.55
6.65
6.60
6.60 
6.70
6.80
6.70
6.90 
6.70
6.70

6.80 
6.80 
7.05 
7.05 
7.15
7.15

Feb.

7.00 
6.80
6.90
6.80 
6.65 
6.95
7.10

6.85 
6.95
6.95
7.10
7.00
7.15
7.20
7.05
6.95
7. 25 
7.20

7 30
7.30 
7.30
7.30 
7.20
7.35 
7.40 
7.40

Mar.

7.30 
7.35
7.3(3
7.20 
7.15
7.30
7.05 
8.80
8.50 
7.80
7.40
7.45-
7.30
7.50
7.90
7.90

7. 75 
7.90
7.65

7.60 
7.50
7.35
7.;:o
7.40 
7. 45 
7.75 
7.75 
r.90

Apr.

7.90 
7. gO
8.00
9.45 
9.90
8.65
8.35

8.00 
7.95
8.25
8.50
8.35
8.50
8.10

8.10
8.30 
8.15
8.45
8.50
8.30 
8.05
8.30 
8.30
8.70 
8.85 
9. 35 
9. 30 
9.35

May.

9.35 
9.35
9.35
9.55 
9.70 
9.80
9.70 
9.70
9.95 

10.15
10.30
10.30
10.45
10.55
10.45
10. 45
10. 45
10.80 
10.70
10.70
10.30
10.00 
9.85
9.15
8.85

8.70 
8.70 
8.80 
8. 85 

i 8.80

8.80

June.

8.85 
8.90
9.00
9.40 
9.65 
9.85
9.95 

10.30
10. 95 
10.80
10. 75
12.25
11.95
11.70
11.70
12.30
12.45
12.60 
11.95
13.45
12.40
12.30 
12.20
12. 40 
11.60
11.05 
10. 70 
10.55 
10.35 
10.30

July.

10.00 
9.90
9.70
9. 55 
9.35 
9.25
8.90

8.50 
8.30
8.20
8.30
8. 25
8.25
8.25
8.10
a. oo
7.90 
7. SO
8.00
8 40
8.40 
8.10
8. 05 
8.00
7.90 
7.90 
7. t'5 
7.a5

Aug.

7.70 
7.55
7.55
7.50 
7.40 
7.30
7.30

0. 85 
6V 66
6.50
6.80
6.70
(3. 70
7. a5
6.60
6. 75
6.60 
6.70
7.55
7.15
7.00 
7.00
7. 25 
7. 10
7. CO 
7.90 
7.15 
6.95 
6.85
6.60

Sept.

(«>

(«)
(«> 
(«)

(0)

6. 45 
6.70
6.85
6.65
6.60
6.55
6.50
6.40
6.60
6.50

(a)

CO

7.00 
6.55
8.45 
7.10 
6.75 
6.60 
6.60

Oct.

7.50 
7.45
6.90
6.70 
6.60 
6.60
6.60 
6.60
6.50 
6.50
CO
CO

(«)

<<«>

CO

CO

CO

CO 
CO
(«)

CO

CO

(«)
CO 

CO

co 
CO
(«)
CO

Nov.

<«)
«f)
CO
CO 
C<) 

6.60
6.60 
6.60
6.60 
6.60
6.70
6.70
6.80
6.80
6.90
6.90
7.00
7.10 
7.10
7.20
7.20
7.30 
7.30
7.40 
7.40
7.50 
7.50 
7.60 
1.60 
7.70

Dec.

7.80 
7.80
7.90
7.90 
7.90 
7.80
7.90 
7.90
7.90 
7.95
8.00
7.95
7.90
8.00
7.95
7.80
7.60
7.60
7.85
7.80
7.90
7.90 
8.00
8.00 
7.90
7.90 
7.90 
8.05 
7.90 
7.90
8.00

a No flow.

Estimated monthly discharge of Rio Grande near San Martial, N. Hex., for 1003. 
[Drainage area, 28,067 square miles.]

Month.

February . . . . .
March _____________
April ___________ __
May --------.---.--
June . _ _ _
July ...............
August _ _ _
September ________
October _ _ _ . __
November
December _ _ _

The year _____

Discharge in second-feet.

Maximum.

475
580 

2,410 
5, 500 
8,950 

18, 880 
3,600 

345 
360 

75 
275 
335

18, 880

Minimum.

75 
280 
330 
680 

2, 720 
2,860 

240 
5 , 

0 
0 
0 

260

0

Mean.

280 
395 
761 

1,681 
5, 178 

1 MOO 
1,266 

50 
24 

9 
93 

307

1,762

Total in 
acre-feet.

17,197 
21,927 
46, 790 

100, 007 
318, 367 
660, 476 

77, 841 
3,064 
1,438 

545 
5, 534 

18, 883

1,272.069

Run-off.

Second-feet 
per square 

mile.

0.010 
.014 
.027 
.060 
.184 
.395 
.045 
.002 
.001 
.0003 
.003 
.011

.0627

Depth in 
inches.

0. 012 
.015 
.031 
.067 
.212 
.441 
.052 
.002 
.001 
. 0003 
.003 
.013

.8493
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RIO GRANDE NEAR RIO GRANDE, OR BUCKMAN, N. MEX.

Three miles below Embuclo the river emerges into Espanola Valley, 
through which it continues for a few miles and then enters White 
Rock Canyon, flowing through that canyon for 30 miles. At the 
lower end of this canyon the river emerges into Albuquerque Valley, 
and so continues down to about Socorro. This valley averages from 
1 to 3 miles in width, and has been irrigated for a great many years 
by the Mexican settlers. Their primitive methods of irrigation are 
very wasteful of the waters, so that the duty of water in this section, 
about 17 acres per second-foot, is not as high as it might be. During 
the last few years, however, a number of important and modern irri­ 
gation systems have been planned and built in the vicinity of Albu­ 
querque. The gaging station, established February 3, 1895, is located 
about one-fourth of a mile above Water Tank, a station on the Denver 
and Rio Grande Railroad below Espanola. It was established by 
Arthur P. Davis and P. E. Harroun on February 1, 1895.

The inclined portion of the gage reads from 1 to 10 feet. The ver­ 
tical portion reads from 10 to 16 feet. The vertical section is fastened 
to a large bowlder. The gage is read twice each day by A. L. Marti- 
nez, section foreman. Discharge measurements are made by means 
of a cable, car, and tagged wire, which are located about 15 feet 
above the gage and about 200 feet above the Denver and Rio Grande 
Railroad bridge. The initial point for soundings is at the end of the 
cable on the left bank, where it is fastened to two small trees. The 
channel is straight for 150 feet above and for 300 feet below the sta­ 
tion. The current is swift and there is but one channel at high and 
low water. The right bank is low and wooded. The left bank is 
high, rocky, and wooded. Neither bank is subject to overflow. The 
cable has a span of 220 feet. The bed of the stream is sandy and free 
from vegetation, with a few bowlders near the left bank. The bench 
mark is the top of the bowlder to which the vertical gage is fastened. 
Its elevation is 17.82 feet above the zero of the gage.

Discharge measurements of Rio Grande near Rio Grande, N. Mex., in 1903.

Date.

January 2. _ _ . _ _ _.... .

January 5 ..... . .

January 8.. __-_._.___ _ _ . _

January 12 .... ___________

January 15 _____ _________ _

January 19 ..-______..___._
January 32 . . . _________

January 27 .. .-_..-_

Hydrographer.

O. B. Powell ___.-_______---_

,_-.-do ......................

.....do ---.-_..._.-._.......

.....do -...................__

___._do ................. ....

.....do ............... ------

..-_-do .----.-.----..-- -___-

.....do J ........... ..........

Gage 
height.

Feet.

4.7

4.8

4.8

4.8

4.8

4.8

4.8

5.0

Discharge.

Second-feet. 

337

363

335

346

368

371

361

430
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Discharge measurements of Rio Grande, etc. Continued.

Date.

February 6. .__. ...........

February 10 . ............

February 24 ................

February 37 ------- ........

MarchS..... ..............

March 6.... ._..__._.______.

March 10_ ....... ___ _.

March 13 .. ......

March 14. . . .

March 17..... ........ .....
March 30. .

March33. .._.....___

March 35_ ...........

March 37. __ ______._.._._ ..

March 30_______ _____ _______

April 3 -----_-__-.........._

April 4...         __   ._....

AprilG. ....................

Aprils.....................

April 10. ......._._...__.___

April 13.. ..................

April 15.. ..__....._.__.._..

April 18.. ____.___.......__.

April 21...... ..............

April 23--......-.-.........

April 35. .......__._........

April 27--.. ._.________._...

April 29... _-__..-_........
May 1                        
May 4 ;._....__........_....
May 8. ..^. .................
May 13_ ....................

Mav 16-.. ..................

May 19.._. -_..._..-. .--_--.

May 21....................

May 23,.., ----   .--.-.-

Hydrographer.

O. B. Powell ________.-___-

_-__-do ......................

_._._do .--_.____.-_.._----.
.....do ......................
_-___do ......................
_.__-do ......................
.....do ......................

-do .............._.......
.do .._ - ................

.. -do .....................
.. -do ......................
... -do ......................
... _do _.-...__---....._-..
.. ..do .... .........   .--
, .do ......................

.....do .....................

.. _do _.._____._-...._.._-

.. .do .....................

.. .do .--.- ...___..--__-__-
.do ......................

.....do ......................
_do ......................

. ..do ........... __-____-
. _do .... ..... .-____.____-

_do --....--....-.--.-.-
.....do --...------------...
.____do ...__....--.-....  
.___.do -..---..--....-..--..
_ ...do .....................
_.___do ......... ............
.....do ----------------------
_..__do .....................
_ ..do .-..-....--... .......
. __do -------------------
. .do -------------
. _do .-..__-__---________--
. ..do .-..-..--.---------.
. _do -----------------
- _do ..-..-. -.--------.-
.....do -.........---..----

Gage 
height.

Feet. 

4.9

5.0

4.8

5.0

5.1

4.9

5.4

5.2

5.0

7.9

5.9

7.4

7.3

6.3

5.9

6.0

6.3

6.4

6.4

11.4

7.0

6.5
6.7

7. 1

6.9

7.0

7.9
8.9

9.1

9.1

8.9

9.6

10.3
11.0
11.3
10.8

9.6

8.8

Discharge.

Secfmd-feet.

364
436

333

435

452

338

636

493

382

2,629

929

1,923

1,778

1,091

844

854

984

1,328

1,359

9,270

1,722

1,301
1,581

2,202

1,954

1,765

2,134

1,773

2,727

3,771

4, 450

4,651

4,367

5,619

6,740

8,573
8,654

6,848

5,667

4, 538
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Discharg^ measurements of Rio Grande, etc. Continued.

Date.

May 36............... ......
May 3S_ . .. _______ ..'..

May 31, ...................

June 4 ------------
June 6 _ ---------

June 16 _. _____ _ _ _ -___-_

June 18 _-__-..____-_-____,

June 20 ----...........-....

June 23 _._.___-._______...._

Jttly2__._. ...__._._..._...'.

JtJy6.. ...... .............

July 9_. ........ ....._._._..

July 11. .................. _.

July 14.....................

July 18. ._.___.._....__.____

July 22

July 25-.-----.-------------

July 28. ._.......__... ------

July 31. .- ....-.-....---.

August 22 ._-_-- ...... .--_.-
ftpTvt~PYin I"IPT* 1 fi

Hydrographer.

O. B. Powell .......__.......

-.-..do _.________... ........

....-do .-.--...._.......-...

..--_do . _. . ................

.....do ...._...._........ --.

-..-.do .._..._.............._

.....do......................

....-do ......................

..--.do .__ ............ _____

.....do -.-....._.._.......-..

____.do _________________

.....do ....... ..............

.....do __------____._

.....do ----- -.--.-----.- ._-.

-...-do _.--__ .-..........._.

_..__do ......................

.....do ................ .... .

...--do _.....................

.-...do ......................

_____do .............. .-.--..

.....do ........_._...........

.....do ......................

.....do ......................

-...-do ,..............._.....

F. Cogswell ---.._-.....-_...

.___-do ......................

.-..-do ....__........_._.....

....-do ... ..___...__.... ...

Gage 
height.

Feet. 

8.6

8.7

8.7

9.6

10.2

10.5

12 2

12.0

12.6

12.6

13.5

11.4

10.8

10.5

8.8

7.1

6.3

6.8

5.9

6.2

5.8

5.1

5.0

4.7

4.1

4.05

4.0

4.12

Discharge.

 Second-feet. 

4,391

4,545

4,674

6,469

7,107

7,789

11,723

9,644

15, 371

15, 492

15,126

13, 863

12, 335

11,485

5, 502

3,381

2,300

2,637

1,821

1,994

1,725

781

729

647

376

367

364

423

Mean daily gage height, in feet, of Rio Grande near Rio Grande, N. Menu., for 1903.

Day.

1..   ...... -------~~
2
3___. ...--_-. -----------
^.. .................. ...
5..-. -----------------
^....... ................
1. ...................... 
8----.-.    .____--__...
9.-----..  ----------

Jan.

4.60
4.70
4.65
4.65
4.70
4.75
4.80 
4.80
4.85

Feb.

5.05
4.95
4.95
4.75
4.70
4.75
4.65 
4.80
5.05

Mar.

5.00
5 TO
510
5.45
7 60
8 70
7.25 
6.15
6.15

, Apr.

7.55
11.45
9.15
7.00
6.70
6.60
6,45 
6.50
6.80

May.

8.90
9.15
9.50
9.60
9.85

10.20
10.35 
10.40
10.75

June.

9.30
9.60
9.&5

10.30
10.55
10.55
10.85 
11.30
13.25

July.

9.30
8.85
8.40
7.85
7.45
7.10
6.75 
6.40
6.45

Aug.

4.45
4.35
4.25
4.15
4.95
4.00
4.15 
4.25
4.05

Sept.

3.95
3.80
3.80
3.85
3.80
4.40
4.45
4.80
4.50

Oct.

4.00
4.05
4.00
3.95
3.95
4.00
4.00 
4.00
4.00

Nov.

4.05
4.05
4.00
4.05
4.05
4.05
4.05
4.05
4.05

Dec.

4.45
4.40
4.30
4.25
4.40
3.90
3.80 
3.85
4.00
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Mean daily gage height, in feet, of Rio Grande, etc. Continued.

Day.

in__.__... ... ..
11        ..
12
13____ __ .
14__.____   _._. ________
15  _ ._._.. ___ 
16-..-.-.-...,..........
17 ________________ ______

18......... .... ....
19-..  ...............
20   _..._______._____.
21
22
23   _...   .....    
24.  ........ ..-..-..
25...... ______________
OR

2T___. ....__._..___.____
28.--. ........ ........
39
3I)__. -    ......     .__
CX1 
Ol __-__-_-___________  

Jan.

4 90
4.90
4.90
4.85
4. 85
4.80
4.90
4.90
4.90
4.90
4.85
4.75
4.85
4.80
4.85
5.00
5.1(1
5.00
5. 00
5.00
4. 95
5.00

Feb.

5.15
5.05
5. (10
5.05
4. 95
5. 15
4.75
4.95
4.95
5.00
5.15
5.25
5.15
5.25
5.45
5.65
5 30

5.25
5.15

______

Mar.

6.30
6. 15
7.00
7.30
7.10
6 80

6.55
6.30
6.20
6.20
5.95
5.80
5.85
5.a5
6.05
6.25
6.30
6.40
6.40
6.85
6.60
6.70

Apr.

7.30
7.30
7.35
7.00
6.65
6.85
7.10
7.00
7.40
7.30
6.85
7.00
7.35
7.70
8.a5
8.80
9 20

9.20
10.00
10.00
8.80

May.

10.95
11.15
11.20
11.20
11. a5
11.90
11.50
11.70
11.40
10.75
10.05
9.70
9.25
8.75
8. 50
8.60
8 QK 

. 0.}

8.90
8.70
8.70
8.80
8.90

June.

12.60
12.10
12.110
12. 85
13.40
13.40
12. 75
12.60
12.55
12.70
12.50
12. 15
11.70
11.40
11.10
10.85
10. 60
10.50
10. 05
9.75
9.55

July.

6.05
6.80
6. 15
5.90
5. 80
5. 60
5. 55
6.10
6.15
5.70
6.20
6.10
5.70
5.55
5.30
5. 05
4.95
5. 05
5.05
4.85
4.75
4.65

Aug.

4.05
4.00
4.30
4.00
4.70
4.30
4.00
5.30
4.40
4.15
4.f,0
4.20
4.15
4.05
4.05
4.30
4.15
4.00
3. 95
3.95
4.10
4.05

Sept.

4.15
4.00
4.15
4.00
4.05
4.013
4. (15
4.05
3. 95
3.95
3.95
4.00
3.95
3.95
4.05
4.00
0 QXo. yo
3.90
4.00
4.20
4.05

Oct.

3.95
4.00
3.95
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4 00

4.05
4.00
4.00
4.05
4.00

Nov.

4.05
4.10
4. 15
4. 15
4.25
4.20
4.25
4. 25
4.20
4.25
4.20
4.25
4.30
4.a5
4.,%
4.45
4.45
4.50
4.50
4.45
4.45

Dec.

4 20
4.25
4.25
4. 15
4. 25
4.15
4.00
4.00
3.95
4.10
4.15
4.15
4.05
4.15
4.05
4.10
4.00
3. 95
3.90
4.00
3.90
3.80

Estimated monthly discharge of Rio Grande near Rio Grande, N. Me.v., for 1903.

Month.

January - _.___.___--..._. __. _ _ . _ .

February . _ ___.------. - __ ..-

March ....... ... ___________________
April . ... ... . ...... . . _......
IWo-ir

June ... ...........

July ................................

August ______..__.__. ............
September _______._____...._..__ ....

October ........................ ______

November _ _ . . _________________

December ____________________________

The year .................._. .

Discharge in second-feet.

Maximum.

470 

810 

3, 750 

9,450 

10, 900 

19, 300 

7,260 

995 

645 

370 

520 

500

19, 300

Minimum.

290 
290 

380 

1,260 

4,290 

5, 870 

630 

340 

300 

340 

355 

300

290

Mean.

376 

445 

1,223 

2,896 

6, 613 

11,923 

2,225 

432 

375 

355 

423 

384

2,306

Total in 
acre-feet.

23, 127 

34, 724 

75, 193 

172,324 

406, 613 

709, 468 

136, 780 

26, 563 

32,314 

21,828 

25, 170 

23,611

1,667,714
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RIO GRANDE AT EMBUDO, N. MEX.

Embudo is a railroad station on the Denver and Rio Grande Rail­ 
road, in Rio Arriba County. The station is in a narrow canyon above 
the head of the valley in which Espanola and other towns are located, 
and in which the river Chama joins the Rio Grande. In November, 
1888, an examination was made along the main stream for the purpose 
of selecting a point at which the total discharge of the Rio Grande 
entering New Mexico could be ascertained. Coming from Colorado 
southward, this is the first point at which the railroad reaches the 
river, and for this reason it was finally determined to establish a river 
station here. Measurements were begun at the rocky narrows about 
a mile above the railroad station, but in the spring of 1889 the obser­ 
vations were transferred to a point directly behind the railroad station, 
for convenience of the observer and consequent reduction of expense. 
The inclined gage, constructed at that time, is made of scantling, 4 by 
4 inches, spiked to posts set firmly in the ground. It is on the right- 
hand side of the river, at a place where the slopes are very gentle, and 
therefore is of considerable length, in order to reach out to the low- 
water channel. It is graduated from about 7.30 feet, the low-water 
mark, up to 1C feet. The point 3.50 would correspond approximately 
to the deepest part of the section. The gage is about 75 feet above 
the cable and is in three parts, with different slopes. It is read twice 
each day by E. A. Kuhn, the station agent at Ernbudo, N. Mex. The 
cable is five-eighths-inch wire. It is fastened to a cedar tree on the 
left-hand side and to sand anchors on the right. Measurements were 
originally made from a boat held by traveling pulleys running on the 
cable. The boat being washed away by flood, later measurements 
were made from a box suspended from the cable.

The initial point for soundings is the deadman to which the cable 
is fastened on the right bank. The channel is straight for 300 feet 
above and below the station and the current is sluggish." Both banks 
are high and rocky, not liable to overflow and without trees. The 
width of the channel at the cable is 315 feet. The bed is composed of 
shifting sand, free from vegetation. There is but one channel at all 
stages. The current is too sluggish at low stages for accurate meas­ 
urement at the cable, but a good velocity can be obtained by wading 
at a section 1,000 feet farther downstream.

Bench mark No. 1 is on a rock near the end of the cable, on the left- 
hand bank, marked "B. M." with white paint. It is 20.66 feet above 
zero of the gage. Bench mark No. 2 is on a rock about 100 feet above 
the cable, on the left bank of the river, and is marked "B. M." with 
white paint. It is 18.79 feet above datum. Bench mark No. 3 is a 
notch cut in the southeast corner of the station house, about 2 feet 
above the level of the platform, and is 30.48 feet above datum.
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Discharge measurements of Bio Grande at Embudo, N. Mex., in 1903.

Date.

February 9 .......

February \^.... ............

February 38 .... ....... .

March 11. .......... ........

March 13... ................

March 16. ..................
March 18.... ..............

March 21.... ...............

March 24.. .................

March 26.. ._..............

March 28. .....'...........

March 31.... ...............
April 5 ... ...... ........

April 7....-.--.----..--....
April9. ............ .......

April 11...................

April 14....... ..._.......

April 16. ...................

April 20.... ......... . .

April 22... .............. .

April 24............ ....

April 28....................

April 30........... ........
May 3 . . . . ...... _ _ _ _

Hydrographer.

O. B. Powell ................

.....do .....................

___-.do ......................

.....do ... ..................

.....do ......................
__. .do ......................
.....do .....................
.....do -...----.--_-..--- 
.....do ......................
.....do ......................
.....do ...--.--........--.....
.....do ......................
.....do .....................
... .do ......................
.....do .......................
.....do......................
.....do ......................
.....do ......................
.....do....... ...............
.....do .... .................
___..do ......................
.....do ......................
.....do ..._....._-....._.....
.....do ---------_---.-_--._.-
.....do ......................
.....do ......................
.....do ............... .---. .
.....do .-.--.._   -     ._.
.....do......................
.....do ......................
.....do ......................
.....do......................
__.._do ......................
.....do ......................
.....do ------ ...............
.....do ......................
.....do ......................
.....do ......................
.....do ......................
.....do ......................

Gage 
height.

Feet. 

7.5

7.4

7.4

7.6

7.4

7.4

7.4

7.4

7.4

7.3

7 2

7.4

7.6

7.4

7.6

7..4

7.6
8.3

8.2

8.0

8.2

8.4
8.4

8.3

8.0
8.6

8.4

8.6

8.5

8.0

8.4

8.4

8.3

8.3

8.4

8.5

8.7

9.8

9.5

9.5

Discharge.

Second-feet. 

322

310

307

406

320

353

366

345

376

291.

279

335

430

328
432

331

437

787

704

592

707

696
729

743

559

896

779

976
911

589

733

745

679

693

729

853

919

2,061

1,783
1.815
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Discharge measurements of Rio Grande at Embiido, N. Meje., in 1903 Cont'd.

Date.

May 6...... ................

May 9-... ..................

May IS-.-..--.----...--....
May 14 ... _____ ______

May 18._. _____..... ........

May 30.. ............. ------

May 22..--. ................

May 25_. _...___ ............

May 27.. ............... ....

May 29..... .............. .

June 1

June 3 _--.--..._ .-.---. _

June 5 ....... _-____----.

June 8 -_._.-____ -------

June 10 ....... . _ _ .......

June 13.. ......... -_.....

June 15 . -_.----_. __. ...

June 17 -.----__.______.-.-.

June 19 . ...... __ .._ . .

June 22 __._...____ .... .

June 24 ... ....

June 26 .... .....

June 29 -

JulyS.............---.--. _

July?. .....................

Jtdy 10..... ...... . .

July 13. ....................

July 16..-. ..___..__.___.___

July 20....... ..............

July34__... .......... -_
July 27-- - . _

July 30................ ------

August 21 .-----____._.._..

September 17 ....... ...

October 15 . ..... ....
November 11 .......

Hy drographer .

O. B. Powell -....___---_---.

... .do -------------------

... .do ----- - -- - ---

do -

.....do ----------------------

__-__do -- -------------------

....-do --.--------.-...--.---

do
do ---

.....do ----------------------
do ------ -  

....-do ----------- ----------

-....do .--------.--.----.----

____do ----------------------

...,-do   --    ,..      -.

.....do ----------------------

.....do ----------------- ----

.....do ----------------------

.....do ----------------------
.....do --------------- ------

--.-.do ---------------------

.....do ------.--    --  

.....do ----------------------

.....do ------.------------.--

.....do ----------------------
do ---------

.....do ----------------------

do ---

do
.....do ----------------------
....-do ----------------------

....-do .----------.---_.----.

F. Cogswell -.--......__._...
do '

.....do .--------_-----------.

.....do -----_--..___--_.---.--

Gage 
height.

Feet. 

10.1

10.4

10.9

11.2

11.8

11.4

10.1

9.4

9.6

9.7

10.2

11.2

11.7
12.1

12.8

13.6

15.0

15.5

15.8

15.2

14.5

13.9

13.0

11.5

10.1

9.2

9.1

8 1"*

9.1

8.5

8.3

8.3

7.6

7.7

7.6

7.78

Discharge.

Second-feet. 

2,388

2,694
3.200

3,557
4,081

3,764

2,161
1,677

1,752

1,828
2.580

4, 785
5,048

5,904
6,945

9, 065
12, 653

14,118
15, 858

12, 832
10, 290

9,262
7,464

3,663
1,860

1,204
1,146

921

1,089
870
754

707
274

378
296

' 435
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Mean daily gage height, in feet, of Rio Grande. at Enibudo, N. Hex., for 1903.

Day.

^
2 ......................
3___. ............_.....
4____. .___-_._. --_____.
5______. ._.___..____.__

g

........................
10__. ...................
!!_____.. _______________
12
13
14... ...................
Vi. .....................
16

17...... ___..___.._. ...
1H

19

30......................
21___. --_.__.-_.______.-
 > >

23___. -_..._________..__
24
25 _ ______ ___. _.
36__. _.__________-____..
27_.____. ____._.._ ______
28
29-__._. ................
30. ____.___.____.___._-_
31

Jail.

7.30
7.35
7.40
7.45

7.35
7.35
7 35

7.30
7.40

7.40
7.40
7 35
7 50

7.35
7.50
7.35
7.40
7 30

7.35
7.35
7.35
7.25
7.35
7.35

7.40
7.40
7 40

7.40

7.30
7.40

Feb.

7.30
7.30
7.3(1

7.30
7.45
7 40

7.45

7.45
T.50
7 50
7 50

7.50
7.55
7.40

7.50
7 50

7 55

7.60
7.60
7 60

7.60
7.65
7.60
7.60
7.60
7 50

_-.._.

Mar.

i" gn

7.50
7.65
7. 95
8.65
9.80

9.50
8.20

8.25
7.95
8.15

8.35
8.25

8.55
8.45
8.55
u KQ

8. 35
8.3(1
8.35

O. (Vt)

8.30
8.60
8.50
8.50
8.40
8. .35
8.30
8.40

Apr.

8.80
9.15
8.55

8.35
8.50
8.20
8. 05
8.10
8.35
8.40

8.35
8.45.
8 "i.

8.30
8.40

8.30
3 45

8.30
8.40

8.35
8 45

8.55
8.75
9.05

9.35
9.60
9.75
9.65
9.55

May.

9 45

9.50
9.65
9.75
9.85

10.00
10. 10

10.35
10.40
10.60

10.75
10.90
11.05
11.15
11.30
11. 60
11.80
U rc

11.45
11. 10
10.50
10.10
9.95
9.60
9.40
9.40
9.55
9.70
9.70

9.80
9.85

June.

10. 15
10.55
11.10
11.60
11.70
11.80
11.85
12.10
12.60
12.85
13.00
13. 10

13.60
14.10
15.05
15.30

15.50
15.60
15. 80

15. 70
15.40
15.15
14.80
14.50
14.25
13.90
13.55
13.30
12.90
12.60

July.

12. 15
11.90
11.45
11.00
10. 75
10.45
10.10
9.70
9.40
9.25
9.15
9.10
Q in

9.00

8.85
8.70
8.65
8.75
8.80

8.80
8.85

8. 75
8.45
8.10
8.15

8. 35
8.45
8.50
8.35
8.35

Aug.

8.35
8.20

8.05
7.90
7.70

7.65
7.55
7.50
7.45

7.40
7.40
7.35

7.30

7.30
7.30
7.30
7 30

7.30
7.55
7.60
7.80

7.70
7.95
7.70
7.70
7.70

7.70
7.65
7.60

Sept.

7 60

7.60
7.60

7.60
7.60
7.60

7.70
7.60
7.60

7.60
7.60
7.65
7.60
7.60
7.70

7.70
7.70
7.70

7.70
7.70
7.70

7.70
7.70
7.70
7.70

7.70
7.70
7.70
7.70

Oct.

7.f5

7.65
7.60
7.60

7.60

7.60
7.60
7.60

7.60
7.60
7 60

7.60
7.60
7.60
7.60
7.60
7.60

7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.60

7.60

Nov.

7.60
7.60

7.60
7.60

7.60
7.60
7 60

7.60
7.65

7.65
7.78
7.80

7.75
7.85
7.88
7.80
7.83
7.85
7.80

7.88
7.95
8.00
8.00
8.05
8.08
8.10
8.05
8.00
8.00

Dec.

8.00
8.00
8.00

7.90
7.75
7.60
7.55
7.65
7.65
7.60
7.60
7.60
7.60
7.60
7.60

7.50
7.45
7.40
7.40
7.40
7.40
7.40
7.35
7.30
7.25
7.05
7.00
6.90
6.75
6.45

Estimated monthly discharge of Rio Grande at Enibudo, N. Hex., for 1903. 
[Drainage area, 10,090 square miles.]

Month

January ____..._ . .
February _ _ . _
March _____ _ _ .
April _____________
May ---------------

July _ _ _ _ _ . _ _ . _ _ -
August --__...___
September ______
October -__-___.__.
November _ _ _ .
December _ ........

The year

Discharge in second-feet.

Maximum.

375 
455

1,900 
2,010 
4,080 

15,860 
5, 450 

672 
370 
370 
590 
535

15, 860

Minimum.

270 
290 
380 
610 

1,680 
2,490 

670 
170 
320 
320 
320 
35

35

Mean.

317 
375 
788 
9:7 

2,574 
8,974 
1,506 

334 
348 
323 
434 
283

1,437

Total in 
acre-feet.

19, 468 
20, 836 
48, 436 
58, 711 

158, 241 
533, 970 

92, 608 
20, 537 
20, 707 
19, 860 
25, 825 
17, 401

1,036,600

Run-off.

Second-feet 
per square 

mile.

0.030 
.034 
.078 
.098 
.250 
.890 
.150 
.030 
.030 
.030 
.040 
.030

.141

Depth in 
inches.

0.030 
.035 
.089 
.109 
.290 
.990 
.170 
.030 
.030 
. 08 J 
.050 
.030

1.883
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RIO GRANDB NEAR CBNICERO, COLO.

This station was located on June 28, 1890, by A. L. Fellows. It is at 
the State bridge across the Rio Grande, at a point near the Colorado- 
New Mexico State line and about 4 miles west of Eastdale, Colo. 
The station is favorably located for the purpose, the cross section 
being fairly uniform, the channel regular and not liable to overflow.

There are two gage rods, one for high water and the other for low 
water. The high-water rod is a 2 by 6 inch timber attached to the 
west side of the central downstream cylinder of the bridge. The low- 
water rod is a scale, marked in feet and tenths, on the perpendicular 
face of a large bowlder about a hundred yards below the bridge. 
The channel is in most respects an excellent one. The bed consists 
of bowlders and rock, and is subject to little change; the banks are 
high and are not subject to overflow. Gagings can be made at the 
bridge, but during low water they are usually made by wading. On 
June 22, 1900, both gages were referred to a bench mark consisting of 
a chiseled point marked "B. M." on the face of the lava bluff under 
the west end of the bridge, 7.42 feet above gage datum. The station 
is an extremely important one, giving, as it does, the discharge of 
the river at the Colorado State line, including practically all of the 
Colorado drainage. Roman Mondragon, who keeps a store at the 
west end of the bridge, has kept the records during the last year.

Discharge measurements of Rio Grande near Cenicero, Colo., in 1903.

Date.

April 16_ ___________________

May 19-... __-._ .._..------

June 30 _____.___._.._.._*.-.
July 29___ ......... _________

August 23 . ._....

September !!.____ _ _______

November 6 . _ _ _ __________

Hy rlrographer .

F. Cogswell -.-._-_-..----.--

.....do _.....-.--..---------.

. _-_do .__.__...._.--.-.- ___

_,_._do __________________

..___do ___________
_____do ______________

____.do I.....................

_____do ... _____..__.-_.-_.__

_____do ______________________

Gage 
height.

Feet. 

1.65

3.6

5.1

5.1

1.6

1.05

1.0

1.0

1.1

Discharge.

fiecond-feet . 

328

2, 658

4, 954

4,928

306

73

56

91
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Mean daily gage height, in feet, of Rio Grande near Cenicero, Colo., for 1903.

Day.

1.. ....... ................

3..__... ..................
4_. .._.._. ....... ._...__. .
^t. ........................ 
6.. .......................

8. .....__.............. ..
9.. .......................

10.........................
11.........................
12..... ....................
13.........................
U-.... ....................
IS.........................
Ifl....... ..................
17.........................
18..... ....................
19.........................
30.........................
21........................
22
23
24..   ....................
25
26.........................
27
2S..... ....................
39.. .......................
30..... ........ ............
31......   ................

Jan.

0.80
.80
.80
.80
.80 
.80 
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80

Feb.

0.80
.80
.80
.80
.80 
.80 
.80
.80
.80
.80
.80
.80
.80
.80
.80
80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

.80

Mar.

0.80
.80
.80
.80
.80 
.80 
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
80

.90

.90
1 20
1 40

Apr.

1.80
1.80
1.80
1.80
i.ro
1.70
1.70
1.70
1.60
1.60
1.60
1.60
1.60
1 60
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1 60
1.60
1.70
1.80

May.

1.90
2.00
2.80
2.90
3.00 
3.00 
3.00
3.40
3.40
3.40
3.50
3.60
3.70
3.80
3.80
4.20
4.40
4.10
3.70
3.40
2.90
2.60
2.50
2.40
2.20
2.40
3.80
2.60
2.70
2.80
3.00

June.

3.40
3.80
4.10
4 50
4.50 
4.50 
4.50
4.60
5.00
5.10
5.20
5.80
6.20
7.00
7 20
8.00
8.00

10.00
7.80
7.80
7.70
7.30
7.20
6.60
6.20
6.00
5.80
5.50
5.20
5.20

July.

4.80
4.50
4.30
4 00
3.80 
3.30
2.80
2.40
2.30
2.30
2.20
2.20
2.10
1.90
1.80
1.80
1.70
1.80
2.10
2.20
1.90
1.90
1.90
1.90
1 70
1.80
1.80
2.00
1.60
1.40
1.30

Aug.

1.20
1.10
1.20
1.00
.90 
.90 
.70
.90
.80
.70
.90
.70
.70
.90
.70
.80
.90
.80
.90
.80
.90
.90
.90
.90

1.10
1.00
1.10
1.10
1.00
.90

1 00

Sept.

1.10
1.00
1.00
1.00
1.00 
1.00 
1.00
1.00
1.10
1.10
1.10
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.10
1.10
1.10
1.10
1.10
1.10
1.10

Oct.

1.10
1.10
1.10
1.10
1.10 
1.00 
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Nov.

1.00
1.10
1.10
1.10
1.10 
1.10 
1.10
1.10
1.20
1.40
1.50
1.60
1.40
1.40
1.40
1.50
1.60
1.50
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60

Dec.

1.60
1.60
1.60
1.60
1.60 
1.60 
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.70
1.60
1.60
1.60
1.60

Rating table for Rio Grande near Cenicero, Colo.,from January 1, 1903, to
December 81, 1903.

Gage 
height.

Feet.

0.7

.8

.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

Discharge.

Second-feet.

14

25

40
60
84

112
144
184
236
300

Gage 
height.

Feet.

1.7
1.8
1.9
2.0
2.2
2.4
2.6
2.8
3.0
3.2

Discharge.

Second-feet.

376
462
556
656
874

1,110
1,355
1,605
1,865
2,125

Gage 
height.

Feet.

» 3 ' 4*3.6

3.8
4.0
4 2
4.4
4.6
4.8
5.0
5.5

Discharge.

Second-feet.

2,385

2,655

2,930

3,235

3,530

3,840

4,150

4,460

4,780
5,580

Gage 
height.

Feet.

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

Discharge.

Second-feet.

6,380

7,180
7,980

8,780
9,580

10, 380
11,180
11,980

12, 780

Curve not well defined between gage heights 1.7 and 5 feet, and very uncertain 
between gage heights 5 and 10 feet.
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Estimated monthly discharge of Rio Grande near Cenicero, Colo.,for 1903. 

[Drainage area, 7,695 square miles.]

Month.

January ..........
February ..........
March ...... ......
April ..... _______
May _ . _ _ . _......
June ........... ...
July ...............

September . . . .
October _......_._..
November ..........
December ..........

The year . . .

Discharge in second-feet.

Maximum.

25 

25 

184 

462 

3,840 

12, 780 

4,460 

112 

112 

84 

300 

376

12, 780

Minimum.

25 

25 

25 

236 

556 

2,385 

144 

14 

60 

60 

60 

300

14

Mean.

25 

25 

34 

314 

2,012 

6,375 

1,178 

47 

90 

64 

213 

302

890

Total in 
acre-feet.

1,537 

1,388 

2,091 

18, 684 

123, 713 

379, 339 

72,432 

2,890 

5,355 

3, 935 

12,674 

18, 569

642, 607

Run-off.

Second-feet 
per square 

mile.

0.003 

.003 

.004 

.041 

.261 

.828 

.153 

.006 

.012 

.008 

.028 

.039

.116

Deptfein 
inches.

0.003 

.003 

.005 

.046 

.301 

.924 

.176 

.007 

.013 

.009 

.031 

.045

1.563

CONEJOS RIVER NEAR MOGOTE, COLO.

This station was established August 25, 1899, by A. L. Fellows. 
The gage is located 500 feet below the highway bridge 4 miles from 
Mogote, Colo. It consists of a vertical pine board nailed to a stump of 
a tree on the right bank. It is read twice each day by Miss Josephine 
King. Discharge measurements are made from the downstream side 
of the highway bridge. The initial point for soundings is the inside 
face of the abutment on the right bank, downstream side. ^The chan­ 
nel is straight above and below the station, and the banks, though 
low, are not liable to overflow. The bed of the stream is composed 
of gravel and cobblestones. There is but one channel, broken by the 
central pier of the two-span bridge. No bench marks have been 
established.
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Discharge measurements of Conejos River near Mogote, Colo., in 1'JtM.

Date.

April 17... ..__.......... .

May 18. ...............
June 9. ............ _

Julyl.. ....................

July 30..........."... ......

August 24 __________________

September 12 _______________

October 10. .................

November 7 _____________

Hydrographer.

F. Cogswell ________________

.....do ................. --__

.....do ____--------_.----_

.....do ..... ._____._____._._

.....do ..._......-.........-.

Gage 
height.

Feet. 

1.9

3.3

3 r*

3.4

1.8

1.5

1.4

1.3

1.0

Discharge.

Second-feet. 

185

1,109

1,767
1,262

292

195

167

85
58

Mean daily gage height, in feet, of Conejos River near Mogote, Colo. .for 1903.

Day.

1   _    ._    ..._ _____ _   _ .___.__
0

3.   --      .   _       .    -. _
4......       .....   ...        . .

6...   -     . .-_..--...   __.___. .. .

S... .......................... ...............

10...........................................
11-....--.....-.-.......   .................
1°

13   ......    ...... ....-............... -
14.. ..................... ....... ........... _
15           -      -  . -   -
16..   . ......   ..    ....-........... ..

18    -  -   ...    . --    ..   I.  
19.  ....    -   ........... .............
ao  ......  ...... .   .-..... ... ......
21--..-.........,....    ...... ..---.    .
23
23
24... ...   .  .   .....-..-..    ..........
°5

27   ..-      -   .-.-    .     ..  . 

28......---....    ........... ................ 
29.   ..      ..   .--.-       ....  ....
30   ....---        .. ... ....... ..... ..
31. .-......     .   -.    ...... ........

Apr.

........

1.95
1.85
1.90
2.00
1.95
2. 20
2.55
2. 75
2.90
2.85
2.65
2.65 
2.60
2.70

May.

2.90
3.00
3.05
3.40
3.40
3.40 
3 50

3.50 
3.60
3 60

3.40
3.40
3 50
Q cn

3. 65
3.85
3.85
3.70
3.15
2.95
3.05
2.75
2.80
2.85
2. 85
o on

3.35
3.80 
3.35
3 55
4. 05

June.

4. 35
4.35
3.65
3.80
3.75

4.00 
3. 85
3.65
3. 75
3

0-

3. 85
'1 <K

3.90
3. 95

4.65
4.45
4.25
4.40
4.35
4.05
4.05
3. 75
3. 80
3.85
3.75 
3.80
3.75

July.

3. 45
3. 15
3.20
3.20
3.00
2.90- 

3.00
2. 50 
 > 50

"3 00
3.05
2.70
2.65
2. 45
o 7o

"3.05
2.65
2.45
2 25
2.50
2.50
2.35
2.40
2.45
1 nit

1.85
« 2. 45

1.85
1.85

Aug. I Sept.

1.45
1.70
1.55
1.40
1.35
1.40
1.40
1.50
1.45
1.40
1.35
1.40
1.40
1.40
1.40
1.45
1.70
1.50
1.35
1.45
1.45
1.45
1.40
1.45
1.45
1.35
1.130
1.30
1.30

1.30
1.25

1.30 
1.30 
1.20 
1.30 
1.30 
1.40 

"1.95 
1.80 
1.40 
1.40 
1.35 
1.50 
1.40 
1.40 
1.30 
1.25 
1.35 
1.25 
1.25 
1.20 
1.30 
1.25 
1.20 
1.25 
1.40 
1.35 
1.40 
1.40 
1.40 
1.40

Oct.

1.40
1.45
1.40
1.40
1.40
1.40
1.35
1.30
1.30
1.30
1.25
1.40
1.40
1.25
1.20
1.25
1.20
1.30
1.30
1.25
1.30
1.30
1.25
1.25
1.30
1.25
1.25
1.25
1.25
1.20
1.20

a Heavy rain.
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Rating table for Conejos River near Magote, Colo., from April 17 to May 18,1903.

Gage 
height.

Feet

1.9

2.0

2.1

2. 2

2.3

2. 4

Discharge.

Second-feet.

185

226

269

315

364

417

Gage 
height.

Feet.

2.5

2.6

2.7

2.8

2.9

3.0

Discharge.

Record-feet.

473

532

594

659

730

810

Gage 
height.

Feet.

3.1

3.2

3.3

3.4

3.5

3.6

Discharge.

Second-feet.

900

1,000

1,120

1,270

1,432

1,600

Gage 
height.

Feet.

3.7

3.8

3.9

Discharge.

Second-feet.

1, 770

1,940

2, 110

Rating table for Conejos Rive-* near Magote, Colo., from. May 19 to December 31,
1903.

Gage 
height.

Feet.

1.0

1.1

1.2

1.3

1.4
1.5
1.6

1. 7

1.8

1.9

Discharge.

Second-feet.

58

83

109

137

167

197

227

258

  291

325

Gage 
height

Feet.

2.0

2.1

2. 2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Discharger

Second-feet.

360

396

433

472

514

558

605

655

710

770

Gage 
height.

Feet.

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3. 7

3.8

3.9

Discharge.

Second-feet.

840

910

1,000

1,120

1,270

1,432

1,600

1, 770

1,940

2, 110

Gage 
height.

Feet.

4.0
4.1-

4.2

4.3

4.4

4.5

4.6

4. 7

Discharge.

Second-feet.

2, 280

2,450

2,620

2,790

2,960

3, 130

3,300

3.470

Estimated monthly discharge of Conejos River near Magote, Colo., for 1903. 

[Drainage area, 283 square miles.]

Month.

April 17-30 . ......

May . . ^ .........

June - . . ....

Jtdy ...............

October -_____.-__..

Discharge in second-feet.

Maximum.

730 

2, 365 

3, 385 

1,351 

258 

343 

182

Minimum.

165 

683 

1,685 

308 

123 

109 

109

Mean.

436 

1,291 

2, 323 

645 

173 

157 

138

Total in 
acre-feet.

12,107 

79, 380 

138, 228 

39, 660 

10,637 

9,342 

8,485

297, 839

Run-off.

Second-feet 
per square 

mile.

1.55 

4.58 

8.24 

2.29 
. 61/ 

.56 

.49

Depth in 
inches.

0.81 

5.28 

9.20 

2.64 

.70 

.62 

.56
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RIO GRANDE NEAR DEL NORTE, COLO.

Measurements and observations were first begun in the vicinity of 
Del Norte in 1889 by George T. Quinby. The object of the measure­ 
ments was to obtain the flow of the river before water was diverted 
for the agricultural region of San Luis Valley, and by a compari­ 
son of this with the figures obtained at Embudo to acquire data as 
to the effect of the numerous ditches taking out water between the 
two points. The river 25 miles above Del Norte flows out of the can­ 
yon at Wagon Wheel Gap. Little water, however, is diverted until 
the edge of the San Luis Valley is reached, the largest canal heading 
near the town of Del Norte. During freshets the river divides into a 
number of channels, making it difficult to obtain measurements near 
town. In order to avoid the expense of establishing a station during 
time of high water the first measurements those about June 1  
were made from several bridges crossing the numerous branches. 
The results were not wholly satisfactory, and on June 25 a station 
was established above the branches. Later a locality about 2 miles 
farther up was chosen.

The station is about 2 miles west of the town of Del Norte, above 
the main canal, taking water from the Rio Grande, and is above all 
the irrigating ditches of importance. The river flows in one channel, 
about 175 feet wide and of very regular section. The banks on each 
side are steep, and the water is reported never to overflow. The 
course of the stream is straight for several hundred yards both above 
and below the section. An inclined gage is set at an angle of about 
30° to the horizontal on the right bank and is referred to bench 
marks. As noted on October 10, 1891, No. 1 is a large nail in the 
root of a tree 15 feet northwest of the end of the cable on right bank 
of river. Bench mark No. 2 is a large nail in the root of a tree 25 
feet southwest of the end of the inclined gage. Both bench marks 
are 7.54 feet above the datum of the gage.

On June 16, 1900, the gage rod was connected with an iron bench 
mark of the United States Geological Survey set in the ground about 
25 feet south of the rod, the zero of the rod being 9.25 feet below the 
bench mark.

Gagings were first made from a flatboat, 4 feet wide and 14 feet 
long, attached by rope and tackle to a f-inch wire cable fastened 
to a large cottonwood tree on the left bank and to a sand anchor 
on the right bank. They are now made by means of a car which 
travels across the river along a steel cable, the distance being 
marked on a tag wire. The channel is excellent, the water, although 
falling rapidly, seldom scouring, and the bed therefore remaining 
practically the same from year to year. The bed of the channel is 
covered with small bowlders, and the sides, although not high, have
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never been known to overflow. The observer is J. S. Regan, who has 
kept the records regularly ever since the station was established.

Discharge measurements of Bio Grande near Del Norte, Colo., in 1903.

Date.

April 18... ............ ..

May 20..... ....... .. .

June 11 ...

JulyS.... ..................

July 31. ....... ............

September 14. . ... .........

October 12 .................

November 9 ...... .........

Hyclrographer.

F. Cogswell _...__.....-.....

.....do ......................

....-do ......................

.....do ._ ...................

....-do ......................

.....do .-_ ..................

.....do ... ..................

... -do .....................

Q-age 
height.

Feet. 

1.85

3.65

5.7

4.45

2.05

1.9

1.52

1.4

Discharge.

Second-feet. 

569

2,150

5, 195

3,198

699

593

385

269

Mean daily gage height, in feet, of Bio Grande near Del Norte, Colo., for 1903.

Day.

1. ........................ . .

;!...... ....
4...........
5 ... _ .... ... ...
0... ............... . ..... ....... .
7............................................
8 . _
9.........................................

10............................................
11...........
12............................................
13...........................................
14...... ............ ......... ................
15................ _ ................. ....
16................  ........................
17............... __...._._...-..-.__   __--
IS.........................................
19      
20....   ....... .... .. .. . .... .. .
31
22--..      _....... .__........__._...   ._.
33
24.................. ... . .... ..
25-...   .............    ............... ..
26............... . .
27................... *
28..................  
29...........
30   ......... .
31.... .. «-  ....... ....   .-... ......

Apr.

1.74

1.56

1.48

1.46

1.74

1.88

1.58

1.84

1.62

1.88

2.10

2.86

3.08

a. 98

2.74

May.

2.90

3.33

3.84

4.02

4 36

4.54

4.96

5.64

5.16

3.92

3.78

3 34

3.46

3 79

3.80

5.12

June.

5.76

5.84

5.36

5.42

5.48

5.74

6.06

6.13

6.20

6. TO

5.74

5.82

5.54

5 20

5.12

July.

4.80

4.26

3.58

3.32

3.46

3.42

3.14

3. (X)

3.30

2.96

2 74

2.60

2 43

2.34

2.20

2.06

Aug.

1.98

1.92

1.86

1.80

1.80

1.76

1.74

1.70

1.80

1.76

1.70

1.74

1.93

1.96

1.74

1.70

Sept.

1.66

1.74

1.70

2.10

2.12

1.82

1.96

1.88

1.82

1.78

1.70

1.68

1.62

1 60

1.60

Oct.

1.62

1.66

1.70

1.66

1.64

1.58

1.52

1.52

1.50

1.50

1.48

1.46

1.44

1.42

1.40

1.42

IER 99 04- -26
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-Rating table for Rio Grande near Del Norte, Colo., from, January 1 to December
31, 1903.

Gage 
height.

Feet.

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2. 1

2.2

2.3

Discharge.

Second-feet.

269

328

389

454

522

592

665

740

815

890

Gage 
height.

Feet.

2.4

2.5

2.6

2. 7

2.8

2.9

3.0

3.1

3.2

3.3

Discharge.

Second-feet.

965

1,045

1,125

1,210

1,300

1,390

1,485

1,580

1,675

1,775

Gage 
height.

Feet.

3.4

3.5

3.6

3.7

3.8

3.9

4.0

4.2

4.4

4.6

Discharge.

Second-feet.

1,880

1,985

2, 095

2,210

2, 325

2,445

2,570

2,835

3,115

3,410

Gage 
height.

Feet.

4.8

5.0

5.2

5.4

5.6

5.8

6.0

6.2

Discharge.

Secotid-feet.

3,720

4,045

4,375

4,705

5,035

5, 365

5,695

6,025

Curve extended above 5.70 feet gage height.

Estimated monthly discharge of Rio Grande near Del Norte, Colo., for 1903. 
[Drainage area, 1,400 square miles.]

Month.

April « .............
Mav a

September « ......

The t>eriod .

Discharge in second-feet.

Maximum.

1,561 
5,101 
6, 025 
3,720 

650 
755 
454

6.025

Minimum.

304 
1,390 
4,243 

710 
454 
389 
269

269

Mean.

748 
2,829 
5,189 
1,655 

526 
515 
349

Total in 
acre-feet.

44, 509 
173, 948 
308, 767 
101,762 
32, 342 
30, 645 
21, 459

Bun -off.

Second-feet 
per square 

mile.

0.53 
2.02 
3. 7-1 
1.18 

.38 

.37 

.25

Depth in 
inches.

0.59 
2.33 
4.14 
1.36 

.44 

.41 

.29

« Gage readings every second day. Calculations from mean on assumption of 
full number of days in each month.

MISCELLANEOUS MEASUREMENTS IN THE RIO GRANDE DRAINAGE

BASIN.

The following miscellaneous measurements were made in the Rio 
Grande drainage basin in 1903:

Miscellaneous measurements in Rio Grande drainage basin in 1903.

Date.

October 11 .....
November 8 ...

Stream.

..-..do ............

.....do ............

* 
Locality.

.....do ............_...........'..

.....do ...... ............... ....

Dis- 
ftiarge.

Sec.-feet.

56

15

83



INDEX.

A.
Adobe Creek in 

Arkansas River basin:
discharge .._..._........_ 304

Alamosa, Colo. 
Bio Grande at:

discharge........................ 402
Amity, Colo.

Arkansas River at:
discharge........................ 310

Amity Canal in 
Arkansas River basin:

discharge........_............ 304
Anadarko, Okla.

Washita River at:
  description ._.................. 315
discharge........................ 315
gage heights......-...-.-....-... 316

Apishapa River in 
Arkansas River basin:

discharge........................ 304-305
Arkalon, Kans.

Cimarron River near:
description ..._--....-.....-... 247
discharge........................ 247
gage heights..................... 247

Arkansas City, Kans. 
Arkansas River at:

description.._..___..._ 263 
discharge........................ 264
discharge, monthly....._.._ 265

....-.....---..... 364
rating table......---...........

Walnut River at
description ...  -...--...-....
discharge....-.---..._.-.-..-
discharge, monthly --.........-
gage heights...................
rating table.._---.-..-....-. 

Arkansas Junction, Colo.
Lake Fork of Arkansas River at:

discharge...  ................

261
261
263

311
313

ArkansiS River at 
Amity, Colo.:

discharge ..-.-..... ...    . 310
Arkansas City, Kans.:

description  ................... 263
discharge.-....-.--..---.-- ..... 264
discharge, monthly.............. 365
gage heights._.___.______. ...... 264
rating table..-..'................. 365

Byron, Colo.:
discharge........................ 305-306

Arkansas River at   Continued. Page. 
Caddoa bridge, Colo.:

discharge.. _ . __ .....------- 305
Canyon, Colo.:

description ...................... 297-398
discharge.............
discharge,monthly-.---
gage heights ...... _ --.
rating table. _ .........

Colorado and Kansas dam.
discharge......---.-..-.

Coolidge, Kans. :
description .............
discharge ...... _ . ...--
discharge, monthly. --..
gage heights.

399
301
399
300

311

272 
373 
274

... 373-373 
rating table....    .............. 273-274

Dodge, Kans.:
description ..................... 268
discharge--...-.-....-.---.....- 268
gage heights..................... 368-269

Granada, Colo.:
description ...................... 374-375
discharge....................... 275,310
discharge, monthly.....--...-... 276
gage heights..................... 275
rating table...................... 275

Groto, Colo.:
discharge -...-...   ......... 310

Holly, Colo.:
discharge-..  ................. 310

Hutchinson, Kans.:
description    ............   366
discharge..__._..._.:  .. . 366 
dicharge, monthly.. _..     -.-..- 267

rating table..  ... 
La Junta, Colo.:

description .._....
discharge..  ......
discharge, monthly.
gage heights...  -
rating table.-   ... 

Lamar bridge, Colo.:
discharge..  ..... 

Las Animas, Colo.:
discharge...  -.-.. 

Nepesta, Colo.:
description .   ...--.
discharge....._...
discharge, monthly.
gage heights --------
rating table.........

267

385

305

305

290
391
290
291

403



404 INDEX.

Arkansas River at Continued. 
Prowers, Colo.:

description ..._................
discharge .---...---.---..-------.
discharge, monthly..............
gage heights.......--....-..-.--.
rating table.............-...---..

Pueblo, Colo.:
description   ......--...--.....
disc har ge .............-_.....----
discharge, monthly..............
gage heights.--------------------
rating table.....---..---....---.. 

Rocky Ford, Colo.:
description _._...-..-......--..
discharge ........................
discharge, monthly.......----...
gage heights ____.--.--------.----
rating table.-...........---.-----

Salida, Colo.:
description ......................
discharge.......-....--  --...-
discharge, monthly ---.--..--....
gage heights....-..-.....--.---.-
rating table---.-.-. .__.------

State line, Colo.:
discharge _-..-.-.....--.---------

Syracuse, Kans.:
description __....................
discharge......_-.__-----.._-....
discharge, monthly.............
gage heights.__-.--......._..____
ra tin g table......---.-.-...--....

Arkansas River drainage basin, de 
scription -__________-_-__--___

Arkansas River, East Fork, at  
Leadville Junction, Cola.:

discharge.-..--.-...--.-.-._-....
gage heights---_-_--------- _-...

Arkansas River, Lake Fork, at  
Arkansas Junction, Colo.:

discharge __.-.-...-...-.-..-.-..-
gage heights..--.------.--- _-....

Arkansas River, Tennessee Fork, at  
Leadville Junction, Colo.:

gage heights ---------------------
Arkins, Colo.

Big Thompson Creek near:
description --_-_----....----...
discharge ---.-..-------....--_
discharge, monthly ...._......
gage heights..-.----_---------..-
i ating table.---..--__---------.-.

Handy ditch near:
description ....._---....-_---_---
discharge -.-_______...-.--..----.
discharge, monthly.-.-..........
gage heights.-._-_-.... -.....___-
rating table __.--_---.--..-.-..... 

Arlington, Mo.
Gasconade River near:

description _-.---..--________....
discharge.__...________..__---.-.
discharge, monthly .............
gage heights.-.-.-.---____ _..__
rating table.,,,.--.---,------,- 

Page.

2T6 
277 
378
377
378

293-294 
295 
396

295-296 
396

385-286 
286 
388 
287

287-288

301-302 
302 
304

302-303 
303

310

269 
269 
271 
270 

270-271

243-244

311
311

311
312

312

188-189 
189 
191 
190
190

191
191
193
192
192

Page.Arlington, Mo.  Continued. 
Little Piney Creek near:

description _____-_______-_..
discharge... ---...--..----..
discharge, monthly _________
gage heights... -._._---_..--
rating table.--.-----....-... 

Arlington, Nebr.
Elkhorn River near:

description --------.........
discharge -----._----....... .
discharge, monthly ... ....
gage heights .-..----...-..
rating table.... .,.--...-.... 

Ashfleld, Mont.
Beaver Creek near:

description _-..-----__.____.
discharge ............ ......
gage heights.-.. -------- .-.-

Augusta, Mont. 
Sun River near:

description ................... _ 116-117
Austin, Tex.

Colorado River at:
description .................
discharge ...................
discharge, monthly ........
gage heights-----.---.-.... -
rating table.... .............

140
141
142
141
142

100
100
101

334
335
336
335
336

B.

Battle Creek at 
Hermosa, S. Dak.:

description -.--------_..---..-.-_ 54
discharge .................----..- 55,135
gage heights------..-....-......- 55

Bear Butte Creek above 
Sturgis, S. Dak.:

discharge ----.-....------.....--- 135
Beaver Creek at 

Buffalo Gap, S. Dak.:
discharge ...... .--.-_--.-..... 135

Beaver Creek near 
Ashfleld, Mont.:

description ......---.---.__...- 100
discharge........................ 100
gage heights--...--.......---.  101

Beaver Creek overflow channel near 
Bowdoin, Mont.:

description ...................... 101-102
discharge---.--..--.---.-  ... - 102 
gage heights..................... 102-103

Belle Fourche, S. Dak.
Belle Fourche River at:

description ...................... 57
discharge _______.--.______.---.-. 57
discharge, monthly ............. 59
gage heights.. _.---..-...-.-.--.. 58 
rating table.--------------------- 58

Red Water River at:
description ..  --....____--.... 59
discharge --..-.-.--.-____-..----- 59
discharge, monthly....---.-..... 60
gage heights,---.--.--.---------- 60
rating table.......-...._.....--.. 60



Belle Fourche Power Canal in- 
Red Water Valley:

Belle Fourche River at  
Belle Fourche, S. Dak.:

description --...._...........
discharge ............_.......
discharge, monthly..........
gage heights..---_-__-.-.-..
rating table..................

Benkelman, Nebr.
Republican River at:

description ...................... 230-231
discharge...... --.... ------ ...
discharge, monthly _--...----_
gage heights..-..----_.-----_-
rating table...................

South Fork Republican River at:
description ...................... 223-223
discharge .....-----...---.--
discharge, monthly. --------
gage heights..--................. 233-234

  rating table..................
Big Piney Creek near- 

Hooker, Mo.:
description .................
discharge -......-_.......
discharge, monthly.........
gage heights.................
rating table..................

Big Sandy Creek in  
Arkansas River basin:

discharge .._.................
Big Sioux River at  

Watertown, S. Dak.:
description ____._-_._-.._._..._ 42-43
discharge.-.-----...........
discharge, monthly ---------
gage heights...-------........... 43-44
rating table..................

Big Thompson Creek near  
Arkins, Colo.:

description ..................
discharge....................
discharge, monthly ........
gage heights----..---........
rating table.................

Bighorn River near  
Thennopolis, Wyo.:

description ..................
discharge ...................
discharge, monthly .----...
gage heights-_.-.-..-.------
rating table._--___.-__------

Bigspring, Nebr.
South Platte River at:

description ...................... 176-177
discharge.----------..----..
discharge, monthly ........
gage heights..................... 177-178
rating table.................

Blackhawk, S. Dak.
Box Elder Creek near:

description .................
discharge..-------..-.......
gage heights..._.......--

IND

Page. 

136

57 
57 
59
58 
58

230-331 
231 
232 
231
233

233-223 
223 
234 

233-334 
324

40 
40 
41 
40 
41

306

42-43 
43 
44 

43-44 
44

188-189 
189 
191 
190 
190

89 
90 
91 
90 
91

176-177 
177 
178 

177-178 
178

49 
50 
50

EX.

Blair's ranch, S. Dak. 
Spring Creek at:

Blue Creek, Okla.: 
discharge

Blue Eiver near- 
Manhattan, Kans.:

Boggs Creek, Colo., at  
mouth:

Bolan ditch in  
Beaver Creek drainage basin, S. 

Dak.:

Bowdoin, Mont. 
Beaver Creek overflow channel 

near:

Box Elder Creek at   
Blackhawk, S. Dak.:

Bozeman, Mont. 
Middle Creek near:

Brazos Eiver at   
Richmond, Tex.:

discharge

Waco, Tex.:

Brazos Eiver drainage basin:

Bridgeport, Nebr. 
North Platte River ab

Broncho, N. Dak. 
Knife E-iver at:

ratinsr table......   ...........

405

Page.

53
53. 

53-54

320

211 
313 
313 
313 
213

311 

135

101-102 
102 

103-103

49 
50,135 

50

129-130 
130

329 
330 
332 

330-331 
331

335-336 
337
328 
327
338

335

159-160 
160-161 

163 
161 
162

68 
69 
70 
69
70
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Brown ditch in  
Spear-fish Valley:

discharge   ....   T _._....   136
Buckman, N. Mex. See Rio Grande. 
Buffalo, Wyo.

Clear Creek at:
description .........._   ..   74
discharge .  .  ..-........----- 75
discharge, monthly--...--------- T6
gage heights_.__........-.-.- 75-76
rating table...................... 76

Buffalo canal in 
Arkansas River basin:

discharge --......  .__-....  306
Buffalo Creek, Colo., at and near  

Granada, Colo.:
discharge--.....-.....-.-.--.... 306

mouth:
discharge....................... 306

Buffalo Gap, S. Dak. 
Beaver Creek at:

discharge........................ 135
Byron, Colo.

Arkansas River at:
discharge..........---..-----.. 305-306

Cache la Poudre River near  
Greeley, Colo.:.

description ................... 186-187
187
188
187
188

discharge............ ........
discharge, monthly ...........
gage heights...................
rating table....  .............

Caddoa, Colo.
Caddoa Creek at:

discharge......................
Caddoa bridge, Colo. 

Arkansas River at:
discharge......_............

Caddoa Creek. Colo., at  
Caddoa, Colo.:

discharge....  ....  ........
mouth:

discharge. ..................
Camp Crook, S. Dak.

Little Missouri River at:
description  _..............
discharge..  ..................
gage heights...---... .._... 

Canadian River, North Pork, near  
Elreno, Okla.:

description  .......-.__....
discharge...-   .---        
gage heights..................... 244-245

"Woodward, Okla.:
description . .__.............. 245
gage heights.-     .   ..      246 

Cannon Ball River at  
Stevenson, N. Dak.:

description ........     ...... 64
discharge.--.__...  ......   65
gage heights.._....   ........ 65

Canyon, Colo.
Arkansas River near:

description .............__...
discharge.___......._....

307

305

307

307

244
244

Canyon, Colo. Continued. Page. 
Arkansas river near Continued.

discharge, monthly ............. 301
gage heights.____........__ 299
rating table................... 300

Canyon ditch at:
discharge _.._................ 307

South Canyon ditch at:
discharge..  .................. 309-310

Canyon ditches at Canyon, Colo. See
above.

Carlsbad, N. Mex. 
Pecos River at:

description ...................... a58-359
discharge.-.__................ 359
gage heights---.-- .-.......... 359-360

Casoade, Iowa.
North Maquoketa River at:

discharge. --.   _.......... 18
Cascade, Mont.

Missouri River at:
description..... .   .......... 117
discharge........................ 117
discharge, monthly .......... _ 119
gage heights.__................ 118
rating table...................... 118

Cascade Creek at 
Cascade Springs, S. Dak.:

discharge .....  ....____.... 135
Catoosa, Ind. T.

Verdigris River near:
description ...................... 260
gage heights.__................ 261

Cedar Rapids, Iowa. 
Cedar River at:

description.......  ............ 21-22
discharge .  .................... 22
discharge, monthly.............. 24
gage heights..... ..._.__ 23
rating table   .................. 23

Cedar River at 
Cedar Rapids, Iowa:

description        ......__ 21-22
discharge .............. ..__ 22
discharge, monthly... . .... 24
gage heights......   ...    23
rating table.......___.... __ 23

Cenicero, Colo.
Rio Grande near:

description    .   ....... 395
discharge....      ........__ 395
discharge, monthly.............. 397
gage heights..  ...............I 396
rating table   .................. 396

Chandler Creek near- 
Richards, Okla.:

discharge.   _........____ 320
Cherry Creek, Mont. See Madison

River.
Cheyenne River at  

Edgemont, S. Dak.:
description ......   ............ 55-56
discharge ................ ..... 56
gage heights.-   ...._....  . 56

Chinook, Mont.
Harlem ditch near:

discharge........................ 136
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Chinook, Mont. Continued. 
Paradise Valley canal near;

description .   ................
diach&rge........................
gage heights.-  .............-....-

Christian's ranch, near Augusta, Mont. 
Sun River afe

description ......................
Cimarron River at or near  

Arkalon, Kans.:
description ......................
discharge __..-.-.---.-..--.....
gage heights.......-...-.--.-..-.

Waynoka, Okla.:
description .-. ..-.--...-..-.-.
gage heights....................-

Clay Creek, near  
Lamar, Colo.:

discharge........................
Clear Creek at  

Buffalo, Wyo.:
description ....... ............
discharge.........-......--.-....
discharge, monthly .............
gage heights..--...-...----.-....
rating table.. ...  ------....

Forkscreek, Colo.:
description --.....--.-..-   -....
discharge ._-....-  -_-..._-._
discharge, monthly-- -_   --.   -
gage heights-.-....-.....--......
rating table.--...-------  ......

Clear Creek, North Fork of, at  
Forkscreek, Colo.:

discharge-..-.-.---.---..---.-. 
Clear Creek, South Fork of, at  

Forkscreek, Colo.:
discharge .-...-- ..............

Cody, Wyo.
Shoshone River at:

description ..   - -... .  .
discharge........................
discharge, monthly..............
gage heights.............-.- ..
rating table......................

Colorado and Kansas canal, near  
Prowers, Colo.:

discharge ........................
discharge, monthly ...___._._...
gage heights....................
rating table......................

Colorado and Kansas dam. 
Arkansas River at:

discharge ..... .  ...  .-.... 
Colorado River at  

Austin, Tex.:
description .........  ..-.-.....
discharge --.--..-.-..--.---.-_.
discharge, monthly ..._.__.._.
gage heights..............---...-
rating table......................

Columbus, Tex.:
description .   ................
discharge ..._..................
gage heights.....................

Colorado River (of Texas) drainagebasin:
description ......................

107
107
107

116-117

247
347
247

246

307

74
75
76

75-76 
76

197-198
198
199
193
199

207

307

85

279
280 

279-280

311

334
335
336
335
336

332-333 
333

333-334

332

Columbus, Nebr. Page.
Loup River at:

description _.   _-....-.....--.- 145
discharge ........................ 146
discharge, monthly ........._ 147
gage heights-.-.--..---..-..-.-- 146 
rating table...................... 147

Platte River near:
description ...................... 152-153
discharge........................ 153
discharge, monthly ............. 154
gage heights.-.-..-----.---....- 153-154
rating table..._...-_.-..._. 154 

Columbus, Tex.
Colorado River at:

description ...................... 332-333
discharge .............._.--.... 333
gage heights..................... 333-534

Concord ditch in 
Spearflsh Valley:

discharge -_-....-_...._.-  136 
Conejos River near 

Mogote, Colo.:
description ...................... 397
discharge ..._.................. 398
discharge, monthly.-.....-..-... 399

rating tables.........
Cook ditch in 

Spearflsh Valley:
discharge ,..-._ 

Cook and Burns ditch in  
Spearflsh Valley:

discharge .....   ..
Coolidge, Kans.

Arkansas River near: 
description ...........
discharge .............
discharge monthly - - 
gage heights.........
rating table..._. _. 

Crooked Arroyo near  
La Junta, Colo.:

discharge . ....._.
Crow Creek at 

Radersburg, Mont.:
discharge .............

Crow Creek, Middle, near  
Helca, Wyo.:

description ---.--..-.. 
discharge -   ._-------.
discharge, monthly -.

rating table......................
Crow Wing River at  

Pillage, Mont.:
description   ..       -----
discharge.- .   __-- __.__ - 
gage heights.........  ..--   .

Crow Wing River drainage basin: 
description .   .-.     ..    . 

Cruez ditch near  
Story, Wyo.:

description ..  .   --------    
discharge __..__...__._...__,.....

399

136

136

273 
373 
274

272-273 
373-274

307

181-182
182
183
182
183

79-SQ
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Cuero, Tex. Page. 
Guadalupe River near:

description ______________________ 337
discharge __ ______-   .   ______-- 338
discharge, monthly. _._..__.__.-. 340 
gage heights...............--..-- 188-339
rating table...................... 339

Cyclone ditch in 
Eapid Creek Valley:

discharge................___...._ 135

n.
Dayton, Wyo.

Tongup River at:
description __..___.--...___.._.-. 82 
discharge ........................ 82
gage heights._-.__.- .......-.--. 83

Deer Creek near 
Hydro, Okla.:

discharge ........................ 312
Del Norte, Colo.

Bio Grande near:
description ___..__._-__  .__..- 400-401 
discharge ........................ 401
discharge, monthly .---...-..... 402
gage heights..................... 401
rating table...................... 402

Denver, Colo.
South Platte River at:

description ...................... 199-200
discharge......_.....-........_-. 201
discharge, monthly ............. 203
gage heights.--.... ___...._____-- 201-202
rating table-..................... 302

Des Moines, Iowa.
Des Moines River at:

description -.-...__----.-.._-.... 31
discharge ........................ 32
gage heights----.--------.....-. 32-33

Raccoon River at:
description ...................... 33
discharge .........-----.-....... 33
gage heights--.-..--.._-,  ---..- 34 

Des Moines River at 
Des Moines, Iowa:

description----____---_ _.---.-.. 31
discharge.__.......----.......... 32
gage heights.._................ 32-33

Keosauqua, Iowa:
description ........._.......... 29
discharge........................ 29
discharge, monthly ------------- 31
gage heights.------..-........... 30
rating table-----.-.---.--.--..... 30

Ottuinwa, Iowa:
discharge..._-_._..---____.-...-. 34 

Des Moines River drainage basin, de­ 
scription ____. ...-----___-_.-. 28 

Devils Gate, Wyo.
Sweet water River at:

description ..................._ 172
discharge --..-...---.-------._... 172
discharge, monthly ............. 174
gage heights..................... 173
rating table....___-.-...-.... 173

Devils River, Tex. Page.
Devils River at:

description ._----..-.--.---..-- 348
discharge ........................ 349-350
discharge, monthly ............. 351
gage heights-------------------- 350-351

Rio Grande below mouth of:
description .................. ... .'545
discharge........................ 345-347
discharge, monthly .-.   ..-..... 348
gage heights..--.------.---..-- 347-348

Devils River at 
Devils River, Tex.:

description ...................... 348
discharge........................ 349-350
discharge, monthly ............. 351
gage heights----------------- a50-351

Dodge, Kans.
Arkansas River at:

description ---------------------- 268
discharge ....................... 268
gage heights..................... 268-369

E.

Eagle Pass, Tex. 
Rio Grande at:

description ....._.............. 341
discharge ........................ 341-344
discharge, monthly------------- 345
gage heights -------------   -... 344

Eckles ditch in  
Spearfish Valley:

discharge........................ 136
Edgemont, S. Dak.

Cheyenne, River at:
description ..-................... 55-56
discharge........................ 56
gage heights.--.----.  --------- 56

El Paso, Tex.
Rio Grande near:

description f ..................... 378-379
discharge-...----.-.--.----------- 379-381
discharge, monthly __..._______. 382
gage heights....-- .---.---..._ 381-382

Elk Creek near  
Hobart, Okla.:

discharge.-...................... 320
Elk Creek near- 

Piedmont, S. Dak.:
description .......  _-           48-49
discharge ...... ............... 49,135
gage height?..........

Elkhorn River at and near  
Arlington, Nebr.:

description ...........
discharge .............
discharge, monthly ..
gage heights------  .
rating table.  .......

Norfolk, Nebr.:
description -----------
discharge....._..-.-
discharge, monthly ..
gage heights.-  ------
rating table-.--.-.....

49

140
141
142
141
142

143
143
145
144
144
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Ellsworth, Kans. Page. 
Smoky Hill River at:

description ......................
discharge ........................
discharge, monthly .............
gage heights.--------------------
rating table......................

Blreno, Okla.
North Pork Canadian River near:

description ...................... 344
discharge ..._ ..-....--..-...... 344
gage heights..-..-............... 344-345

Bmbudo, N. Mex. 
Rio Grande at:

description ...................... 391
discharge ........................ 393-393
discharge, monthly ._........... 394
gage heights..................... 394

Eureka, Mo.
Meramec River near:

description ...................... 340
discharge........................ 240
discharge, monthly-.------..--. 242
gage heights.-------------.----.. 341
rating table..-........-------_. 341

Evans ditch in  
Spearfish Valley:

discharge .........---.- ...... 136

F.
Pall Creek at 

Hot Springs, S. Dak.:
discharge ._.........   -...--.. 135

False Bottom Creek.
Red Water River Valley:

discharge ----....-.-----......... 136
Penton, Mo.

Meramec River at:
description ...................... 238,239
discharge........................ 238,239
gage heights..................... 338,339

Porkscreek, Colo.
Clear Creek at:

description ....-.----..-.-.-..... 198
discharge....--.....---.......... 198
discharge, monthly _____________ 199
gage heights..-.----.-----.--__.. 198
rating table.................. --.. 199

North Pork of Clear Creek at:
discharge........................ 207

South Pork of Clear Creek at:
discharge -...--- --..---.--_.-- 207 

Port Belknap canal near 
Yantic, Mont.:

description ...................... 107-108
discharge........................ 108
gage heights, .................... 108

Port Gibson, Ind. T.
Grand River at:

description ...................... 257
ga ge heights -.---.-..... _...... 257

Port Hancock, Tex.
Rio Grande near:

description __.................. 376
discharge........................ 377
discharge, monthly ..-..-   --.. 378 
gage heights.-..-----......-....- 378

Port Lyon canal, Colo. 
at rating flume: 

discharge .......

Page.

307

G.

Gagely Arroyo, Colo.
At mouth:

discharge..-...._.---.....-----.. 308 
Gallatin River at 

Logan, Mont.:
description -_--.--.-...----.._--- 123-124
discharge........................ 124
discharge, monthly.---...__._--- 126 
gage heights..._--------------- 124-125
rating table-...---.....--..--__ 125

Gallinas River near 
Las Vegas, N. Mex.:

description ...................... §53
discharge -.-....-----...----...-- 254
gage heights.--....---.......--.- 254

Gasconade River near 
Arlington, Mo.:

description ...-----.-..-..-...  36
discharge .-----....-.......--.... 36
discharge, monthly-------....-.- 38
gage heights-.-.,------.......--- 37
rating table.....---.------.....-- 37

Glendive, Mont.
Yellowstone River at:

description .....-.-.-..-...--.  91-93
discharge ........ --.....-.-.- 92
gage heights---...----.-----.  - 93-97

Graham ditch, Colo.
at head-gate:

discharge .--..-..  ..   ...... 308
Granada, Colo.

Arkansas River near:
description ----..-.-.---.....---- 274-375
discharge --..-------.-------.._ 275,310
discharge, monthly--..--..-.-  376 
gage heights.-------......------- 275
rating table......--....-.-...---- 275

Buffalo canal at and near:
discharge .--.-------. --------   306

Grand River at 
Port Gibson, Ind. T.:

description ---.__--...-..___.__-. 257 
gage heights --.-----..--..---.--- 257 

Granite, Okla.
North Pork of Red River at:

description .---.-..............-. 319
discharge.--._-----.._.-----..--- 319
gage heights.-..----.----------.,- 320

Greeley, Colo.
Cache la Poudre River near:

description ___--___-_--_...___-._ 186-187 
discharge -.-_-_--_-----__-_------ 187
discharge, monthly--.-.--.---.- 188 
gage heights-..--. --------------- 187
rating table...  -.-..--,......-- 188

Grey Bull River at 
Meeteetse, Wyo.:

description ...__-__-._------.-- 88
discharge --.------- -.--.----  88
gage heights... ... .   -..-.
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Groto, Colo.
Arkansas Eiver at:

discharge .--_-_____._....__.."._ 310
Guadalupe Eiver near  

Cuero, Tex.:
description.---.-..--.-........... 337
discharge.-.._.__.___.._-______.. 338
discharge, monthly.............. 340
gage heights... ............... 338-339
rating table............. ...... 339

Guadalupe Eiver drainage basin:
desjription .-....-----...-..-....-... 337

Guernsey, Wyo.
North Platte Eiver at:

description ...................... 165-166
discharge........................ 166
discharge, monthly .-.....--_._- 167
gage heights..................... 166
rating table..................__ 167

H.

Handy ditch near  
A.rkins, Colo.:

description ..._--......
discharge ......._......
discharge, monthly .....
gage heights.--....-.....
rating table..............

Harlem canal near  
Zurich, Mont.:

description ... ... .. 
discharge ................

Harlem ditch near  
Chinook, Mont.:

discharge ... ..........
Hatton, Wyo.

Little Laramie River near: 
description ........._..
discharge ......--...._.-.
discharge, monthly .....

191
191
193
192
193

106
108

136

rating table....._ ..--------...
Havre, Mont. 

Milk Eiver at:
description ...................... 108-109
discharge........................ 109-110
discharge, monthly------_.... Ill
gage heights..._ -..--...-..... 110
rating table  -.....--...--.-... Ill

Hawthorne ditch in 
Rapid Creek Valley, S. Dak.:

discharge .-.-.--.--..?---.  .... 135
Heart Eiver near 

Eichardton, N. Dak.:
description ...................... 66
discharge --....--..-......-.--... 66
discharge, monthly ............. 68

67rating table...-..-.---..--.......
Hecla, Wyo.

Middle Crow Creek near:
description ...................... 181-182
discharge ........................ 183
discharge, monthly ..   --.--.._ 183 
gage heights...._.    -------- 182
rating table... .   .......  183

Hermosa, S. Dak. 
Battle Creek at:

description .............
discharge .--------.--...
gage heights.-----...--.

Hill City, S. Dak. 
Spring Creek at:

discharge ........  ..
Hobart, Okla.

Little Elk Creek near: 
discharge..  -.-...._

Holly, Colo.
Arkansas Eiver at:

discharge .. .   ... 
Two Butte Creek at:

discharge..-.-----.----
Hondo reservoir site, N. Mex. 

Hondo Eiver at:
description .............
discharge ... ........

Page.

54
55,135

55

136

330

310

310

362

363
Hondo Eiver at 

Hondo reservoir site, N. Mex.:
description ------  .. ..   362
discharge ........ ............ 363
gage heights-.................... 363

Eoswell, N. Mex.:
description ...................... 361-362
discharge ...-..--.-.   ........ 362
gage heights.......    --..-..... 363

Hooker, Mo.
Big Piney Creek near:

description ------- ...  ..  40
discharge .--.--.......    .-.-. 40
discharge, monthly.-.---.-.--.. 41 
gage heights.--...-.--...-------- 40
rating table.    -.  ...      41 

Horse Creek, Colo.
at mouth:

discharge........................ 308
Hot Springs, S. Dak.

Fall Creek at:
discharge .....:.. .   .   135 

Hutehinson, Kans.
Arkansas River at:

description ..      -  ..  266 
discharge....-  ... ..---... 266
discharge, monthly.... ...  267
gage heights.......... ........ 366-367
rating table...................... 267

Hyde ditch, Colo., at 
rating flume:

discharge ..............   ...... 308
Hydro, Okla.

Deer Creek near:
discharge ....   ....-.--       312

I.
Independence, Iowa.

Wapsipinicon Eiver at:
discharge ......................

lola, Kans.
Neosho River near:

description -   .    -...   -- 
discharge .....    ... ...-
discharge, monthly -----------
gage heights......-.--.  .-...
rating table.     ............

21

354
355
356
355
356
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Iowa City, Iowa. Page. 
Iowa River at:

description ........__..___... 24-25
discharge ........................ £5
discharge, monthly ..._.._. 27 
'gage heights--.--........____ 25-36
rating table....._..._.-.-.-.- 36

Iowa River at  
Iowa City, Iowa:

description ----..............__ 84-25
discharge .............._...... 25
discharge, monthly .--.._----- 27
gage heights---.-....-..-.-----.- 25-26
rating table--..-....---.----.-.-- 36

Marshalltown, Iowa:
description ...................... 27
discharge---.---....._.____... 27
gage heights....-.--------..----- 28

Iowa River drainage basin:
description ......._.__-._ 21

J.

James canal, Colo., at  
rating flume:

discharge...........
James River at 

Lamoure, N. Dak.:
description .........
discharge .. .._.
gage heights.........

Jefferson Eiver near  
Sappington, Mont.:

description ....__..
discharge .-.-...._.
discharge, monthly
gage heights--------
rating table._.. _. 

Julesburg, Colo.
South Platte River at:

description .. ._.
discharge .-_,._.
discharge, monthly
gage heights.....'...
rating table.....__. 

Junction, Kans.
Republican River at:

description . _ __.
discharge............
discharge, monthly
gage heights........
rating table ......

K.
Kansas River at  

Lecompton, Kans.:
description  ........
discharge  .  .......
discharge, monthly ... 
gage heights.--..-.....
rating table............

Topeka, Kans.:
discharge  ..........

Kansas River drainage basin: 
description .......   - -..

Kearney, Wyo. 
Piney Creek ate

description . ....I...

308

133
133
135
134
134

179
180
181
180
181

214
214
216
215
215

209
211

210

77

Kearney, Wyo. Continued. Page.
Piney Creek at Continued.

discharge ---------- ......  W-78
discharge, monthly ------------- 79
gage heights.-...-.----...   -   78
rating table..-.-.............   . 79

Keese ditch near 
Prowers, Colo.:

discharge-._.-.------..  .  281
discharge,monthly ------------- 282
gage heights..  .   ....     281
ratingtable... .- . .---   281 

Keosauqua, Iowa.
Des Moines River at:

description ..............   ----- 29
discharge .................  .... 29
discharge, monthly ............. 31
gage heights---.---.--.-.-------- 30
rating table. .-.-..  ......... 30

Kersey, Colo.
Latham ditch at:

discharge........................ 207
South Platte River at:

description ........--........   183-184
discharge......--..-.......-..  184,207
discharge, monthly .-.-..   186 
gage heights.-...--------------- 184-185
ratingtable--....--------------- 185

Kicking Bird canal, Colo.
at rating flume:

discharge  .    -...  .....   311 
Knife River at 

Broncho, N. Dak.:
description ... ...-.-......-..- 68
discharge.  .  ...-.--.-...   - 63 
discharge, monthly --..  .    70 
gage heights.-..  ---.-.------ 69
rating table...................... 70

La Cueva, N. Mex. 
Mora River at:

discharge.---..     ......
gage heights.................

La Junta, Colo.
Arkansas River at:

description -- _-_ ._-_..-. 
discharge --....-  ....   .,
discharge, monthly .   ... 
gage heights.-. ..    . 
ratingtable-----.-   .. .

Crooked Arroyo near:
discharge-  ..  ..  - 

Lake Pork of Arkansas River at  
Arkansas Junction, Colo.:

discharge .........   -   .
gage heights...-----.--.-..

Lamar, Colo.
Clay Creek at:

discharge .........   ..   .
Lamar bridge, Colo. 

Arkansas River at:
discharge..........   ......

Lamar canal, Colo. 
at head-gate:

discharge....    .   ....

249
249

282

285
283

307

311
312

307

305

311
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Lamoure, N. Dak. -Page. 
James River at:

description _--.-_....--....___ 45
discharge --__-___._---.._.._._... 45 
gage heights.------.-.---------.. 45

Langtry, Tex.
Rio Grande near:

description _..--_ -------------- 365
discharge........................ 365-367
discharge, monthly ............. 368
gage heights.-_..._-___.___.__._- 367-368 

Laramie, Wyo.
Little Laramie River near:

description ______________________ 169
discharge __............_.... 169
gage heights...... -..---..__-.--- 170

Laramie River at  
Uva, Wyo.:

description ...................... 167-168
discharge......-..-..---....-.... 168
discharge, monthly.............. 169
gage heights.-----..---------.--. 168
rating table...................... 169

Las Animas, Colo. 
Arkansas River at:

discharge.---.----....-....-.._ 305
Purgatory River at:

discharge........................ 309
Las Animas canal, Colo.:

discharge............................ 308
Las Vegas, N. Mex. 

Gallinas River near:
description .._................. 253
discharge _.._-..----...-_.... 254
gage heights..................... 254

Latham ditch at  
Kersey, Colo.:

discharge ........  ........._ 207
Leadville Junction, Colo.

East Fork Arkansas River at:
discharge __-......_............ 311
gage heights..................... 311

Tennessee Pork Arkansas River at:
gage heights _...........--....... 312

Lecompton, Kans. 
Kansas River at:

description ...................... 208
discharge........................ 209
discharge, monthly-.._........ 211
gage heights..................... 209
rating table...................... 210

Lexington, Nebr. 
Platte River near:

description ...................... 155
discharge.-__-.....--.-...--.. 155
discharge, monthly.............. 157
gage heights-.-.....- --------- 156
rating table -...--------..-..----. 156

Liberty, Kans.
Verdigris River near:

description ...................... 257-258
discharge-_.---.-..------.--... 258
discharge, monthly.............. 260
gage heights...-................. 258-259
rating table.  ........   ..  259

Little Elk Creek near  
Hobart, Okla.:

discharge __....-......
Little Lsramie River near  

Hatton, Wyo.:
description............
discharge -------------
discharge, monthly. -.

Page.

320

1TO
in
172
171,
171rating table--.....-....--....-.

Laramie, Wyo.:
description..--.....___!-...._ 169
discharge ------_---__.__-_..-__.- 169
gage heights __-...._-.._-.._..... 170

Little Missouri River at 
Camp Crook, S. Dak.:

description..----.---.--_...  73
discharge _...--......--_--.... 74
gage heights..................... 74

Medora, N. Dak.:
description.----......--....-....- 70-71
discharge ........................ 71
discharge, monthly.......----..- 73
gage heights..................... 71-72
rating table.---------------...... 72

Little Piney Creek near 
Arlington, Mo.T

description....................... 38
discharge ..._.._....._.... 38
discharge, monthly .--....-..... 39
gage heights-.--------.._---... 39
rating table--......._......_. 39

Livingston, Mont.
Yellowstone River near:

description.-.-----.........-..... 97
discharge .---------.-............ 98
discharge, monthly.............. 99
gage heights---____------......-.- 98
rating table__......... ...... 99

Lockhart ditch.
Rapid Creek Valley:

discharge ....--..-...--..-...-..- 135 
Logan, Mont.

Gallatin River at:
description..-._................ 123-124
discharge.... .................. 124
discharge, monthly _.---.....__-. 126
gage heights..-----..---......... 124-125
rating table...................... 125

Longview, Tex.
Sabine River near:

description ... ...--.....----.. 322
discharge-..------..--.. ...... 322

Los Alamos, N. Mex.
Sapello River at:

description ...................... 249-250
discharge.....  ....
gage heights.........

Loup River at 
Columbus, Nebr.:

description ....--....
discharge..-------...
discharge, monthly . 
gage heights..-.---.. 
rating table... ...

250
250

145
146
147
146
147
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Lyons, Colo. Page.
St. Vrain Creek near:

description _-_..__-__ . ......... 193-194
discharge-.....--..--....--.--... 194
discharge, monthly ............. 195
gage heights..............__..- 194
rating table_.................. 195

Supply ditch at:
description ..................... 195-198
discharge........................ 196
discharge, monthly ............. 197
gage heights.--....-.-...-----.-. 196
rating table..._..........,.. . 197

M.
Madison River near  

Norris, Mont.:
description ...................... 130-131
discharge -...........-...--..--.. 131
discharge, monthly---__._,.--._ 133 
gage heights......... ......... 131-132
rating table....-...-.--........-. 132

Malta, Mont.
Milk River at:

description _.__-....-......---... 103
discharge.__.__.-__.__....-..--.. 104
discharge, monthly -_.....-..... 106
gage heights..................... 104-105
rating table..-...........------.. 105

Malvern, Ark.
Ouachita River near:

description ...................... 313-314
discharge _._-_-__--_. __-... r _-... 314 
gage heights...............;..  314-315

Manchester, Iowa.
Maquoketa River at:

description _-....................' 18
discharge........................ 18
gage heights..-.....-.....--.-...,. 18

Manhattan, Kans. 
Blue River near:

description .-....--......_.... 311
discharge........................ 212
discharge, monthly ............. 213
gage heights..-...._--.--_-.--... 212
rating table ..................... 213

Mankato, Minn.
Minnesota River above:

description ........__.......... 15-16
discharge........................ 16
gage heights..-.--....-_.__-_-... 17

Manuelitos River at  
Sapello, N. Mex.:

description ................!..... 352
gage heights...........-.   !...... 253

Manville canal, Colo.  
at head-gate:

discharge.--.---.----------,.----.. 311
Maquoketa River at  

Manchester. Iowa:
description ____..__.----_.. i ..... 18
discharge ..................)...... 18
gage heights..___---------_;_-.__ 18

Maquoketa River, North, at  
Cascade, Iowa:

discharge............___ __ 18

Maquoketa River, South, at  Page. 
Monticello, Iowa:

discharge _-_...---...--  ....... 18
Maquoketa River drainage basin:

description ................ ...  17
Margueretta flume near  

Peeos, Tex.:
description _......____-....--.... 355
gage heights.--.-.---..----...... 357
rating table-.---.....-.   ... .-. 358

Marais des Cygnes. See Osage. 
Marias River near  

Shelby, Mont.:
description...._....-....----..-- 113
discharge........................ 113
discharge, monthly ............. 115
gage heights.----......-------.-. 114
rating table.--.-.--..---------.-. 114

Markham Arroyo, Colo.  
at mouth:

discharge-.....__.....   ____.... 311
Marquette, Wyo.

South Fork Shoshone River at:
description.........  ........... 85-86
discharge __._.._..._.--.....-.... 86
discharge, monthly-__.-_...-.-. 87 
gage heights.................   86-87
rating table.-......-.-.-----.--.. 87

Marshalltown, Iowa. 
Iowa River at:

description ......_.....-.. .... 37
discharge __._...._.._.......... 27
gage heights.---....-..-...---... 28

Medicine Bluff Creek near  
Meers, Okla.:

discharge __.....-_-._-......... 320
Medora, N. Dak.

Little Missouri River at:
description ...................... 70-71
discharge........  ......---...- 71
discharge, monthly .___.-_...... 73
gage heights.-.-._.-._...._ . 71-72
rating table...... __...-_..... 72

Meers, Okla.
Medicine Bluff Creek near:

discharge __....___-_-........  320
Meeteetse, Wyo.

Grey Bull River at:
description -....---..----.-...... 88
discharge-..._._------.--------.- 88
gage heights.  .. --      - 88-89 

Meramec, Mo.
Meramec River near:

description -_._._-.._--........ 233
discharge.-.-_.....-----.-..-...- 234
discharge, monthly-----------.. 335
gage heights.......-_..-.----_--. 234
rating table---...--.------------- 235

Meramec Spring near:
description -___._-..----------. 335-236
discharge .__.___-___-.--------- 236
discharge, monthly ___....._.... 337
gage heights...------------------ 336-237
rating table.--.-----.------------ 337

Meramec River at and near  
Fenton, Mo.:

description ...................... 338,239
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Meramec Eiver at and near Contd. Page.
Fenton, Mo. Continued.

discharge ........................ 238,239
gage heights..................... 338,239

Eureka, Mo.:
description .__........._,_ 240
discharge............_........ 240
discharge, monthly _.......... 242
gage heights.......... _...._ 241
rating table...................... 241

Meramec, Mo.:
description .._........._.... 233
discharge.._.........._.._ 234
discharge, monthly ......_ _ 235
gage heights.................__ 234
rating table ................... 235

Meramec Eiver, Dry Fork, near 
St. James, Mo.:

description.._........_.._ 242
discharge.._.._....___ 242
gage heights................   . 242

Meramec Eiver drainage basin:
description __....__..........._ 233

Meramec Spring near 
Meramec, Mo.:

description ...................... 235-236
discharge........................ 236
discharge, monthly ............. 237
gage heights..................... 236-237
rating table...................... 237

Middle Creek near 
Bozeman, Mont.:

description ...................... 139-130
discharge__.......___.__ 130

Middle Loup River near 
St. Paul, Nebr.:

description ...................... 150
discharge........................ 150
discharge, monthly __......... 152
gage heights..................... 151
rating table.   .........  .... 151

Midvale, Mont.
Two Medicine Creek at:

description .._.__.._._ 115 
gage heights.... .............. 116

Milk Eiver at 
Havre, Mont.:

description ...................... 108-109
discharge........................ 109-110
discharge, monthly ._......... Ill
gage heights   ........ _ 110
rating table.    ........ __ 111

Malta, Mont.:
description ...______...... 108
discharge........................ 104
discharge, monthly ............. 106
gage heights..................... 104-105
rating table._..-.--...._.__ 105

Minnesela, S. Dak.
Eed Water River at:

description ............_....... 61
discharge ..  ..'..__-..._... 61 
discharge, monthly ............. 63
gage heights..................... 61
rating table ...  .._.   >.... 61

Minnesota Eiver above  Page. 
Mankato, Minn.:

description --..-----..-.-.....-.. 15-16
discharge .._.._.__...... 16
gage heights........._........ 17

Minnesota Eiver drainage basin:
description ......_.   ............ 15

Missouri Eiver at  
Cascade, Mont.:

description ....................... 117
discharge......-.....--......---- 117
discharge, monthly .   --------- 119
gage heights..................... 118
rating table...................... 118

Missouri Eiver near  
Townsend, Mont.:

description ...................... 119-120
discharge__ ....  ......... 121
discharge, monthly-.---......... 122
gage heights..   ......   .... 121
rating table...................... 122

Missouri River drainage basin:
description ................ ....... 34-36

Mitchell, Nebr.
North Platte Eiver ab

description ...................... 162-163
discharge .._.............__ 163
discharge, monthly ............. 165
gage heights.................   164
rating table___..._.....__ 164

Mogote, Colo.
Conejos Eiver near:

description .__..._.._..... 397
discharge........................ 398
discharge, monthly------------- 399
gage heights..  ...-.- ..... 398
rating table......---..-....----.- 399

Monticello, Iowa.
South Maquoketa Eiver at:

discharge ._-..........-.-..-... 18
Moorhead, Tex.

Pecos Eiver near:
description ___-......-..--..- 351
discharge .........  --.......... 352-353
discharge, monthly-   --.   --.. 354 
gage heights--...--...------   . 354

Mora Eiver at 
La Cueva, N. Mex.:

discharge................------.- 249
gage heights ...--....-..--.... 249

Weber, N. Mex.:
description ...................... 247-248
discharge.......--------.-.---... 248
gage heights---..-..--...-.--.--- 248 

Mountain Park, Okla. 
Otter Creek near:

description ...................... 316-317
discharge _....   -....--.--..- 317
discharge, monthly.  ._..._.-_- 319 
gage heights....--   ..------ 317-318
rating table......  .........   . 318

Mud Creek near  
Prowers, Colo.:

discharge........................ 308-309
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Musselshell Eiver near  Page. 
Shawmut, Mont.:

description ...................... 111-112
gage heights.------.__._...... 112

Mystic, S. Dak. 
Rapid Creek at:

discharge....................._ 135

Neosho Kiver near  
lola, Kans.:

description ......--__--....._ 354
discharge .........._.......... 255
discharge, monthly.............. 256
gage heights..................... 255
rating table... ------.......--: 256

Nepesta, Colo.
Arkansas Eiver near:

description .............__.,.__-_-- 388-289
discharge-.--......---..]   ---. 390
discharge, monthly......J....... 391
gage heights---   -- ---.   - 290 
rating table. ---__--.......

Oxford Farmers' canal near: 
discharge.................
discharge, monthly.......
gage heights..-._     -   . 
rating table.      .......

Niles, Ka^s.
Solomon Eiver near:

description .      ..  ____   224-225
discharge  -   .-.   .
discharge, monthly........... _ 227
gage heights--------.-.-.....--. 225-226
rating table.   -  .............. 226

Niobrara River near 
Valentine, Nebr.:

description.. ......._........ 46
discharge ......   .......J....... 46
discharge, monthly ............ 48
gage heights.._........__._ 47
rating table........._   ___..  47

Norfolk, Nebr.
Elkhorn Eiver at:

description _._.__ _.   .,_..__ 143 
discharge ..............._...... 143
discharge, monthly---.   ........ 145
gage heights.......----..I..---. 144
rating table...      ....I...... 144

Norris, Mont.
Madison Eiver near:

description...................... 130-131
discharge . .   ......  ......... 131
discharge, monthly........... . 133
gage heights....--...--.--.-----. 131-133
rating table...................... 133

North Loup Eiver near 
St. Paul, Nebr.:

description ..._......
discharge....__......
discharge, monthly....

147-148
148
149

148-149 
149

gage heights.----    --
rating table.---- ----.--

North Platte, Nebr.
North Platte Eiver at:

description ........  ....1...... 157-158
discharge.................J...... 158

North Platte, Nebr. Continued.
North Platte Eiver at Continued, 

discharge, monthly...    ....

rating table.........
North Platte Eiver at^-

Bridgeport, Nebr.:
description _... _ 
discharge ...........
discharge, monthly- 
rating table..  -..

Guernsey, Wyo.:
description .._... 
discharge  ........
discharge, monthly, 
gage heights..--....
rating table.........

Mitchell, Nebr.:
description ...  ..- 
discharge -.-..--_.-- 
discharge, monthly, 
gage heights........
rating table--------

North Platte, Nebr.: 
description .   ... 
discharge -......-...
discharge, monthly .

rating table.........
Saratoga, Wyo.:

description .........
discharge.-.-.......
discharge, monthly, 
gage heights........
rating table..   ...

O.
Osage Eiver at  

Ottawa, Kans.:
description ... .....
discharge......--  .
gage heights    --.... 

Ottawa, Kans. 
Osage Eiver at:

description ...........
discharge ... ..  .
gage heights.....  .. 

Otter Creek near 
Mountain Park, Okla.:

description ------_.
discharge.............
discharge, monthly...
gage heights..-.--.--.
rating table..---.  .. 

Ottumwa, Iowa.
Des Moines Eiver at:

discharge --....  ... 
Ouachita Eiver near  

Malvern, Ark.:
description _-.........
discharge..-.-.....--.
gage heights ------...

Oxford Farmers' canal near- 
Nepesta, Colo.:

discharge ---...-......
discharge, monthly...
gago heights. ..-.....-
rating table...........

Page.

159
158
159

159-160
160-161 

163
162

165-166
166
167
166
167

162-163 
163 
165 
164 
164

157-158
158
159
158
159

174
175
176
175
176

 41 

43 
42

316-317 
317 
319

317-318 
318

313-314 
314

314-315

393
393



416 INDEX,

P. Page.

Paradise Valley canal near- 
Chinook, Mont.:

description _   .   -._._._____._   . 107
discharge........................ 107
gage heights-.....-..-.--_....- 107

Pecos, Tex.
Margueretta flume near:

description ...................... 355
gage heights.-------------------- 357
rating table...................... 358

Pecos River near:
description ...................... 355
discharge........................ 356
discharge, monthly.............. 358
gage heights..................... 356
rating table-..................... 357

Pecos River at or near 
Carlsbad, N. Mex.:

description ...................... 358-359
discharge -..---.................. 359
gage heights-.................... 359-360

Moorhead. Tex.:
description ...................... 851
discharge.  .................... 353-353
discharge, monthly ............. 354
gage heights-------...-..-...-... 354

Pecos, Tex.:
description ._..__.._____.__..     355
discharge.....-...-..--..--...... 356
discharge, monthly ............. 358
gage heights..................... 356
rating table...................... 357

Roswell, N. Mex.:
description ...................... 360
discharge........................ 360
gage heights..................... 36]

Santa Rosa, N. Mex.:
description ---.---...---.----.... 363-364
discharge ................... ...... 364
gage heights..................... 364-365

Piedmont, S. Dak.
Elk Creek near:

description ...................... 48-49
discharge _..-.---.._...__._______ 49,135
gage heights............_ ...... 49

Pillager, Mont.
Crow Wing River at:

description ...................... 14
discharge _.....................' 15

Piney Creek at 
Kearney, Wyo.:

description ...................... 77
discharge ........................ 77-78
discharge, monthly ............. 79
gage heights..................... 78
rating table.........-.-....--.... 79

Piney Creek, Wyo.:
ditches and tributaries from:

discharge........................ 137
See also Big Piney; Little Piney. 

Platte Canyon, Colo.
South Platte River at:

discharge........................ 207
................... 207

Platte River at and near  Page.
Columbus, Nebr.:

description ._--_-.---............ 153-153
dischai'ge _______-.-.---.._._._._ 153
discharge, monthly.............. 154
gage heights..................... 153-154
rating table...................... 154

Lexington, Nebr.:
description ..-.....-------....... 155
discharge ._.-........----..-..... 155
discharge, monthly.............. 157
gage heights.-.-----.-----.--.... 156
ratiiigtable --------------- 156

Southbend, Nebr.:
description ...................... 138-139
discharge ------.....--------.---- 139
gage heights..-....-----   ------ 139

Platte River drainage basin:
description --.--.--..--  ..  _______ 137-138

Prairie Dog ditch near 
Story, Wyo.:

description ...................... 80-81
discharge.--.--....---.---..-...- 81
gage heights........   ......   81

Presidio, Tex.
Rio Grande above:

description _......._---.......... 373
discharge--..---....---.....--. 373-375
discharge, monthly .-..__._     376 
gage heights..................... 375-376

Rio Grande below:
description ...................... 368
discharge....--..........---... 369-372
discharge, monthly.............. 373
gage heights......... --....--.- 373

Prowers, Colo.
Arkansas River near:

description ...................... 276
discharge........................ 277
discharge, monthly    -__-____ 378
gage heights.-.....----.-.----... 277
rating table..-.._ .............. 278

Colorado and Kansas canal near:
discharge ...   .-'... ............ 379
discharge, monthly.   .----...... 280
gage heights..  -.-..   .-..   379-280 
rating table -----------  ........ 380

Keese ditch near:
discharge........................ 281
discharge, monthly.......   . .. 282
gage heights.--._..........__ 281
rating table.-.   -........-  281

Mud .Creek near:
discharge ........................ 308-309

Pueblo, Colo.
Arkansas River at:

description ____       ..._   -   393-294
discharge -...-----............... 295
discharge, monthly ............. 296
gage heights    .--    -. 395-396 
rating table-... -----------.  396

Purgatory River at 
Las Animas, Colo.:

discharge...   .-.-,. .,.. _... 309



INDEX. 417

Page.

-t-

136

50-51 
51 
53

51-22
52

135

Raccoon River at  
Des Moines, Iowa:

description ........
discharge.-..-.....
gage heights.......

Radersburg, Mont. 
Crow Creek at:

discharge ...........
Rapid, S. Dak.

Rapid Creek at:
description ........
discharge ..........
discharge, monthly
gage heights -.-....
rating table._......

Rapid Creek at  
Mystic, S. Dak.:

discharge .................'
Rapid, S. Dak.:

description ...............J...... 50-51
discharge .................J...... 51
discharge, monthly ------- J ------ 52
gage heights..............^...... 51-52
rating table--..-.-........^...... 52

Rapid Valley ditch in- 
Rapid Creek Valley, S. Dak.:

discharge -....._.........-
Red River, North Fork, near  

Granite, Okla.:
description ...............
discharge   ---..........
gage heights....----------

Red River drainage basin:
description _. _ ............]

Red Water ditch at 
Belle Fourche, S. Dak.:

discharge ___...........J
head:

discharge ................
Red Water River at and near  

Crow Creek, S. Dak.:
discharge................

Belle Fourche, S. Dak.:
description ..............
discharge................
discharge, monthly .....
gage heights.............
rating table..............

Minnesela, S. Dak.
description .......... .
discharge....----..-...-.
discharge, monthly .....
gage heights.............
rating table............. __j

Republican River at  
Benkelman, Nebr.:

description .........
discharge...-.-.-...
discharge, monthly
gage heights........
rating table. -.....-. 

Junction, Kans.:
description .........
discharge......---..

-J-

135

C19
319
320

313

136

136

136

59
59
60
60
60

61
61
62
61
61

220-221
221
222
221
222

214
214

Republican River at Continued. 
Junction, Kans. Continued.

discharge, monthly -....---..-._
gage heights............_.._.....
rating table......................

Superior, Nebr.:
description ......................
discharge .............;..........
discharge, monthly -_--.--......
gage heights.....................
rating table. ....................

Republican River, South Fork of, at  
Benkelman, Nebr.:

description ...-_-.....---..----..
discharge.-.-....-...-.....--..--
discharge, monthly.............
gage heights.......---. --.....---
rating table..-.........----------

Rhodes Station, Colo.
North Fork South Platte River at: 

discharge......------..-.-.......
Richards, Okla.

Chandler Creek near:
discharge......--.-..-.-.-..... .

Richardton, N. Dak. 
Heart River near:

description --...--...----....---.
discharge...-.--.--........-.....
discharge,monthly.--.... -.-...

rating table.... _............. .
Richmond, Tes. 

Brazos River at:
description., ...................
discharge...-..-_........-.----..
discharge, monthly. .............
gage heights.....................
rating table.-....-...-....---.-.-. 

Rio Grande, N. Mes. 
Rio Grande near:

description ......................
discharge _--._..._.---.---------.
discharge, monthly..............
gage heights...._-...--.---.--.-. 

Rio Grande at and near  
Alamosa, Colo.:

discharge -.....--...-......-.....
Cenicero, Colo.:

description _.....................
discharge..........--------......
discharge, monthly.--.... _....
gage heights.....................
rating table.-...-----.-._......

Del Norte, Colo.:
description --...-.---........---.
discharge ........................
discharge, monthly..............
gage heights.....................
rating table.._.........-------.

Devils River (below mouth), Tex.:
description ........__..........
discharge.-...---...--.........--
discharge, monthly --.....-.---..
gage heights............. .--..

216
215
215

2L6-217 
217 
219 
218 
218

222-223
223
224

223-224 
224

20T

320

66
66

330 
332

330-331 
331

387

389-390

402

395

400-401 
401 
403
401
402

345
345-347

348
347-348

IRE 99 04- -27
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Rio Grande at and near Continued. Page.
Eagle Pass, Tex.:

description ,-..._.-.........-.- 341
discharge ........................ 341-344
discharge, monthly .......-...-- 346
gage heights..................... 344

El Paso, Tex.:
description ...................... 378-379
discharge........................ 379-381
discharge, monthly ............. 383
gage heights..................... 381-382

Embudo, N. Mex.:
description ...................... 391
discharge........................ 393-393
discharge, monthly ........._. 394
gage heights.-------.......--..-. 394

Port Hancock, Tex.:
description -----_--._._---__...-. 376
discharge ............._-.-..... 377
discharge, monthly ..-.-----.-.. 378
gage heights..................... 378

Langtry, Tex.:
description ...................... 365
discharge........................ 365-367
discharge, monthly ............. 368
gage heights..................... 3(57-368

Presidio, Tex. (above):
description ...................... 373
discharge........................ 373-375
discharge, monthly .... ...... 376
gage heights.--.---------.--.-... 375-376

Presidio, Tex. (below):
description ...................... 368
discharge........................ 369-372
discharge, monthly ............. 373
gage heigh ts.-------_---------- 373

Eio Grande, N. Mex.:
description ___.-__-_.__-...__._ 387 
discharge....................... 387-389
discharge, monthly ............. 390
gage heights..................... 389-390

San Marcial, N. Mex.:
description ...................... 382-383
discharge........................ 383-385
discharge, monthly ..--------... 386
gage heights..................... 386

Rio Grande drainage basin:
description ........-..... ...- __ 340-841

Riverside, Tex.
Trinity River at:

description....................... 333-333
discharge .----..-.-.--......._ 333
discharge, monthly..-....---.... 325
gage heights..................... 333-324
rating table   ..._..._.__ 334 

Rocky Ford, Colo.
Arkansas River near:

description....................... 385-286
discharge .-.-.-..:_............ 286
discharge, monthly __....... _ 28~8
gage heights.....__-_...... _ 387
rating table-..  ____..__.____.. 287-288

Flume at sugar factory near:
discharge     _.___.... 307

Roswell, N. Mex. 
Hondo River at:

description....................... 361-363
discharge ---.---.--.........-...- 362
gage heights..................... 362

Pecos River near:
description....  ..-----------... 360
discharge ....--.-......----.----. 360
gage heights--..-.-.-.------..... 361

Rule Creek, Colo. 
at mouth:

discharge ..    ..   ..   ...  309

S. 
Sabine River near 

Longview, Tex.:
description..__-.-.---...---... 322 
discharge .  ...  -.........--.. 322

Sabine River drainage basin:
description ...--.-------..--._-----.- 332

St. James, Mo.
Dry Fork of Meramec River near:

description........---.------..... 243
discharge .-   -.-........---..... 243
gage heights -----..--_._-.-.-...- 242

St. Paul, Nebr.
Middle Loup River near:

description.............._...... 150
discharge....--..--.----....-.... 150
discharge, monthly -.-----.-.--.- 152
gage heights..   _.-_-.....---..- 151
rating table.....--.-----   --.... 151

North Loup River near:
description ---.-...-.--------.-.. 147-148
discharge -.-..-..-...---.------.. 148
discharge, monthly ------------- 149
gage heights... ---------- 148-149
rating table..............'........ 149

St. Vrain Creek near 
Lyons, Colo.:

description ...................... 193-194
discharge   .-----------.... -... 194
discharge, monthly ............. 195
gage heights----.--------.--..  194 .
rating table-----....  .......... 195

Salesville, Mont.
West Gallatin River at:

description ____..._..____.___..__ 136-127
discharge -....-.......---..-__ 127
discharge, monthly ... ..  .. 129 
gage heights..................... 127-128
rating table....___... .___._... 128

Salida, Colo.
Arkansas River at:

description .......           301-303
discharge .   ....      .   303
discharge, monthly ....   ..... 304
gage heights....-.-.--.--.------- 303-303
rating table......---.  .--.---. 303

Salina, Kans.
Saline Eiver near:

description .  ...-.-  -------- 337
discharge   ..      ......   328

. discharge, monthly--------  .. 230
gage heights.....   ........... 228
rating table.....--.  -   -- .. 229
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Saline Eiver near  Page. 
  Salina, Kans. :

description --....-..... _ ....... 327
discharge ......... _ ............ 238
discharge, monthly . _ ......... 230
gage heights   ............... 228
rating table....         ....... 230

San Marcial, N. Mex. 
Rio Grande near:

description ...................... 382-383
discharge........................ 383-385
discharge, monthly 
gage heights........

Santa Rosa, N. Mex. 
Pecos River at:

description ...................... 363-364
discharge ......... _ ...-    .   364
gage heights.... ................. 364-365

Sapello, N. Mex.
Manuelitos River at:

description .................. __ 252
gage heights....--...   .....   . 253

mill tailrace at:
description _ . __ ... _    .... 251
gage heights............   I...... 252

Sapello River at:
description ........... ........... 250-251
discharge ............ .....J    .. 251
gage heights..................... 251

Sapello River at  
Los Alamos, N. Mex.:

description ...................... 249-250
discharge ........ _ .. _ ...... 250
gage heights.   ....      1...,._ 250

Sapello, N. Mex.:
description...................... 250-251

....... J...... 251

............... 251

...

discharge..--.....
gage Heights......

Sappington, Mont.
Jefferson River near: 

description 
discharge

rating table 
Saratoga, Wyo. 

North Platti 
description 
discharge

le. ...............

Biver at:

its. ..............
le.. ..............

133
133
135
134
134

174
175
176 
175 

rating table................ ...... 176
Shawmut, Mont.

Musselshell River near:
description ....._.__......]...... 111-112
gage heights............

Shelby, Mont.
Marias River near:

description .............
discharge __................j.
discharge,monthly.... ...1......
gage heights............
rating table.............

Shoshone River at  
Cody, Wyo.:

description ..__....._......(.
discharge .................^.

112

113
113
115
114
114

Shoshone River at Continued. 
Cody, "Wyo. Continued.

discharge, monthly..... _...
gage heights. ..............
rating table.--.-.----..__... 

Shoshone River, South Pork of, at  
Marquette, Wyo.:

description ........__.......
discharge-  .........___.
discharge, monthly... _. _.
gage heights_...............
rating table.---..----.__... 

Smith ditch in  
Spear fish Valley:

discharge .....................
Smoky Hill River at  

Ellsworth, Kans.:
description ...................
discharge ................   .
discharge, monthly...........
gage heights.............--.-.
ratiug table...--..___..... 

Solomon River near  
Niles, Kans.:

description .........  .......
discharge ........................
discharge, monthly..__ -..._.
gage heights........ '.........
rating table.......  ............

South ditch in 
Rapid Creek Valley:

discharge....... ..............
South Platte, Colo.

South Platte River at:
description ......................
discharge................ .....
discharge, monthly..............
gage heights.-.---.--............
rating tables.....................

North Fork of South Platte River at:
discharge __.-----....-----_------

South Fork of South Platte River at:
discharge .. ..-...-.--.-......

South Platte River at  
Bigspring, Nebr.:

description ..--....-.----....--..
discharge.. ...... _.--.----..
discharge, monthly..............
gage heights._--.---------------.
rating table...---._--------.---.-

Denver, Colo :
description ......................
discharge ......----.._--------..-
discharge, monthly..............

85
84
85

86-87 
87

136

230
231
232
231
232

224-225 
225
227

,135

203-204 
204 
£03

204-205
205-206

207

207

rating table.........
Julesburg, Colo.:

description -.....-.-
discharge...........
discharge, monthly.
gage heights. ......
rating table.---.---- 

Kersey, Colo.:
description _...-..-.
discharge ..........
discharge, monthly.
gage heights....---.
rating table... ...

176-177
177
178

177-178 
178

199-200 
201 
203

201-202 
202

179
180
181
180
181

183-184 
184,207

186 
184-185

185
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South Platte River at Continued. 
Platte Canyon, Colo.:

discharge..._.................
gage heights....._............

South Platte, Colo.:
description ...................... 208-204
discharge.......................
discharge, monthly.............
gage heights..---.-.------.--   204-205
rating table.......  -----._.____ 205-208

Sterling, Colo.:
discharge ........................

South Platte River, North Fork of, at  
Rhodes Station, Colo.:

discharge -........._......--.....
South Platte, Colo.:

discharge -----_.--._._-__.--.---- 
South Platte River, South Fork, at  

South Platte, Colo.:
discharge ________________________

Southbend, Nebr. 
Platte River, at:

description ...................... 138-139
discharge _-_-_.._-__.-__----___.
gage heights-.-..-----..........

Spearflsh, S. Dak.
Spearflsh Creek, near:

description -.-...-...--..-----..
discharge .......................
discharge, monthly_--._-.__-_-.
gage heights....................
rating table..-..__._-.---.--___. 

Spearflsh Creek near  
Spearflsh, S. Dak.:

description ........ _-_...--____.
discharge -.__ __........------.
discharge, monthly.............
gage heights----------.-------..
rating table.....-...._...-......

Splitrock, Wyo.
Sweetwater River, near:

description ............. _.....
discharge -.----.--.--.-----.__-.
discharge, monthly.............
gage heights....................
rating table.....................

Spring branch ditch in  
Spearflsh Valley:

discharge --....---.------.....-.
Spring Creek at 

Blair's ranch near Rapid, S. Dak.:
description __-_.............
discharge.....------...--__...
gage heights-.-.-.----...-....... 53-54

Hill City, S. Dak.:
discharge -_._----___.--.....___ 

Waugh ranch, S. Dak.:
discharge ---.------.-..-.__..

Sink Hole:
discharge ---___.____-_-_______.

Springs in Wichita Mountains:
discharge..............._....

Sterling, Colo.
South Platte River at:

discharge......_______..
Stevenson, N. Dak.

Cannon Ball River at:
description ..__..............

ige.

"07

207

-204 
204
303

-205
-206

207

207

307

207

139
139 
139

62 
63
64
63 
63

63 
62
64
63
63

173 
172
174
173
173

136

53
53

3-54

136

136 

136

321

307

64

Stevenson, N. Dak.   Continued. 
Cannon Ball River at  Continued.

Stone City, Io,wa. 
Wapsipinicon River at:

Story, Wyo. 
Cruez ditch near:

Prairie Dog ditch near:

Strater ditch. 
Battle Creek basin, S. Dak.:

Sturgis. S. Dak. 
Bear Butte Creek above:

Sun River at   
Christian's ranch near Augusta, 

Mont. :

Superior, Nebr. 
mill race near:

Republican River near:

Sweetwater River near   
Splitrock, Wyo.:

Swink, Colo. 
Timpas Creek at:

Syracuse, Kans. 
Arkansas River at:

T.

Tennessee Fork of Arkansas River at   
Leadville Junction, Colo.:

Thermopolis, Wyo. 
Bighorn River near:

rating table....--.-.---...... ....

Page. 

65
65

19
20
21
20
30

7J-80
80
80

80-81
81
81

135

135

116-117

219
219-220

216-217
217
219
218
218

172
173
174
173
173

310

269
271
270

270-271

313

89
90
91
90
91



INDEX. 421

Timpas Creek at  Page. 
Swink, Colo.:

discharge ............__........ 310
Tindleys ditch in  

Spearfish Valley:
discharge ............._....J.... 136

Tongue River at  
Dayton, Wyo.:

description --..-.._______...]_____ 82
discharge...._..._............... 82
gage heights..................... 83

P. K. cabins:
discharge ............... ..J..___ 136

Topeka. Kans.
Kansas River at:

discharge .......... ....... J...._ 333
Townsend, Mont.

Missouri River near:
description ................J..... 119-120
discharge..................4..... 131
discharge, monthly ....... J..... 132
gage heights.--...---....--J--.-- 131
rating table..-....... ......\..... 122

Trinity River at  
Riverside, Tex.:

description ................J..... 323-323
discharge .................. J..... 333
discharge, monthly ....... J..... 335
ga^e heights.............. J..... 323-334
rating table....----------_-^---

Trinity River drainage basin:
description ..._ ............._..

Turkey Creek near  
Victory, Okla.:

discharge ..................j...
Two Butte Creek a1^- 

Holly, Colo.:
discharge ..................1...

Two Medicine Creek at  
Mid vale, Mont.:

description ................i...
gage heights........ . _.__[__.

334

323

320

S10

115
116

IT.
Uva, Wyo.

Laramie River at:
description ................L..... 167-168
discharge. 
discharge, monthly 
gage heights---..... 
rating table.---.-...

Valentine, Nebr.
Niobrara River near: 

description..........
discharge...........
discharge, monthly 
gage heights........
rating table.........

Victory, Okla.
Turkey Creek near: 

discharge ...........
Verdigris River near  

Catoosa, Ind. T.:
description..........
gage heights ---_-...

168
169

169

320

261 |

Verdigris River near Continued. . Page. 
Liberty, Kans.:

description.............. ........ 257-258
discharge..---.-...-------.-.---. 258
discharge, monthly ..-._..--.--- 360 
gage heights.----.-.--------.--.- 238-259
rating table...... ---------------- 259

W.
Waco, Tex.

Brazos River at:
description._.._.--.-.--._-.-- . 335-326 
discharge..........--..-.....---. 327
discharge, monthly ............. 328
gage heights.........-..-.-.-.-.. 327
rating table...................... 328

Walnut River at 
Arkansas City, Kans.:

description........-----.-....-... 281
discharge .._.._....._-... 381
discharge, monthly .-....--..... 363
gage heights....1----...-----...- 263
rating table.........  ----.---. 262

Walter and McVey ditch in  
Spearfish Valley:

discharge __.....---.-.-.---.-.-.- 136
Walter and Schuler ditch in  

Spear fish Valley:
discharge-.....-----.--.......... 136

Wapsipinicon River at  
Independence, Iowa:

discharge ........................ 21
Stone City, Iowa:

description ..-.---.....--..-.-  19
discharge .---..----.---.-.----... 20
discharge, monthly ............. 31
gage heights.------..---.....--.. 20
rating table....------.-..--.-...- 20

Wapsipinicon River drainage basin:
description -.--....._--.....-------.. 19

Washita River at  
Anadarko, Okla.:

description .....-----.......---.. 315
discharge....-..---..--.-...--.-. 315
gage heights...----.....---.-.... 316

Watertown, S. Dak. 
Big Sioux River at:

description .-..-.-----.-----.__ 42-43
discharge.----------.........---- 43
discharge, monthly ..-------.... 44
gage heights..-------....------.. 43-44
rating table.---.----............. 44

Waugh ranch, S. Dak. 
Spring Creek at:

discharge ..............   ...... 136
Waynoka, Okla.

Cimarron River near:
description....------.---..--.-.. 246
gage heights--...-.----......--.. 246

Weber, N. Mex. 
Mora River at:

description ...................... 247-248
discharge ------------------------ 248
gage beights----...-------------- 348

West Gallatin River near  
Salesville, Mont.:

description ______...  _.._...... 136-137
discharge........................ 127
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"West Gallatin River near Continued. 
Salesville, Mont. Continued.

discharge, monthly .--.______.__ 129
gage heights.....--..-._--..----. 127-138
rating table-.----....------.-...

Wichita Mountains. 
Springs in:

discharge .________...___---...
Wild Horse Creek, Colo. 

at mouth:
discharge .......................

Woodward, Okla.
North Fork Canadian River near: 

description .....................
gage heights........_ ......_..

128

321

310

245
246

X Y canal, Colo., discharge ........._ 310

Y.
Yaiitic, Mont.

Fort Belknap canal near:
description ...................... 107-108

Yantic, Mont. Continued. Page. 
. Fort Belknap canal near Contd.

discharge -..-.---------.-.-----.-- 108
gage heights..--.--....---------. 108

Yellowstone River, at or near  
Glendive, Mont.:

description ..._................ 91-92
discharge .---_-..-.-....--------- 92
gage heights.--.-------...---..-- 93-97

Livirigston, Mont.:
description ..-_------......----.. 97
discharge -....---_-..-----.----.. 98
discharge, monthly.............. 99
gage heights..--.......---------. 98
rating table....--...-....  -.... 99

Z.

Zurich, Mont.:
Harlem canal near:

description ...._.__.......... 106
discharge --....-._..._.._ 106

o



LIBRARY CATALOGUE SLIPS.

[Mount each slip upon a separate card, placing the subject at the top of the 
second slip. The nan|e of the series should not be repeated on the series 
card, but the additional numbers should be added, as received, to the first 
entry.]

Hoyt, John C.
. . . Report of 

the calendar year 
F. H. Newell by 
sissippi River and 
Washington, Gov

progress of stream measurements for 
1903, prepared under the direction of

John C. Hoyt; pt. Ill Western Mis- 
western Gulf of Mexico drainage.

't print, off., 1904.
!m. (U. S. Geological survey. Water-supply422 p., 11. pi. (map) 

and irrigation paper no.
Subject series: P, Hydrographic progress reports, 26.

Hoyt, John C.
. . . Report of progress of stream measurements for 

the calendar year 1903, prepared under the direction of 
F. H. Newell by John C. Hoyt; pt. Ill Western Mis­ 
sissippi River and western Gulf of Mexico drainage.
Washington, Gov 't print, off., 1904.

422 p., 11. pi. (map) 23£om. (U. S. Geological survey. Water-supply 
and irrigation paper no.

Subject series: P, Hydrographic progress reports, 26.

U. S. Geological survey.
Water-suDply and irrigation papers, 

no. 99. Hoyt, J. C. Report of progress of stream meas­ 
urements for . . . 1903; pt. in. 1904.

i

U. S. Dept. |>f the Interior.
see also 

U. S. Geological survey.



SERIES O UNDERGROUND WATERS

WS 4. A reconnaissance in southeastern Washington, by I. O. Ru*-.nll. 1897. 96 pp., 7 pis.
WS 6. Underground waters of southwestern Kansas, by Erasmus Ha worth. 1897. 65 pp., 12 pls.|
WS 7. Seepage waters of northern Utah, by Samuel Fortier. 1897. 50 pp., 3 pis.
WS 12- Underground waters of southeastern Nebraska, by N. H. Darton. 1898. 56 pp., 21 pis. |
WS21. Wells of northern Indiana, by Frank Leverott. 1899. 82 pp., 2 pis.
WS26. Wells of southern Indiana (continuation of No. 21 >, by Frank Leverett. 1899. 64pp.
WS 30. Water resources of the Lower Peninsula of Michigan, by A. C. Lane. 18»9. 97 pp., 7 pis. I
WS 31. Lower Michigan mineral waters, by A. C. Lane 1899. 97 pp., 4 pis.
WS 34. Geology and water resources of a portion of southeastern South Dakota, by J. E. Todd.'

1900. 34 pp., 19 pis. 
WS 53. Geology and water resources of Nez Percee County, Idaho, Pt. I, by I. C. Russell. 1901.

86pp., 10 pis. 
WS 54. Geology arid water resources of Nez Perces County, Idaho, Pt. II, by I. C. Russell. 1901.

87-141 pp. 
WS 55. Geology and water resources of a portion of Yakima County, Wash., by G. O. Smith.

1901. 68pp., 7 pis. 
WS 57. Preliminary list of deep borings in the United States, Pt. I, by N. H. Darton. 1902.

60pp. 
WS 59. Development and application of water in southern California, Pt. I, by J. B. Lippin-

cott. 1902. 95pp., 11 pis. 
WS 60. Development and application of water in southern California, Pt. II, by J. B. Lippin-

cott. 1902. 96-140 pp. 
WS 61. Preliminary list of deep borings in the United State*. Pt- II, by N. H. Darton. 1902.

67pp. . »
WS 67. The motions of underground waters, by C. S. Slichter. 1902. 106 pp., 8 pis. 
B 199. Geology tind water <>^ouivi"!--   f the. Snake River Plain*- <-f 7<lu,ho, bv I. C. Rnr-wpV 19O2.

192 pp., Si pK 
WS77. Water re^nrr. >- ,,t Molokai, Hwwaiian Jfilai

4 pis __   " 
_WSJ8~^£gfjI j 1 , t Vy r'"i7^rf cS artesian basin:, in sunthwH-toir Idaho and i««thes«trrn Oregon,

by I. O. RtwtPjl. 1903. 53pp., 2 pis. 
PP l*i. Preliminary report on the geology and water resources of Nebraska, west of the one

hundred <«nd third meridian, by N. H. Darton. 1903. 69 pp., 43 pis. 
WS 90. Geology and water resources of part of the lower James River Valley, South Dakota, by

J. E. Todd and C. M. Hall. 1904. 45 pp., '<& pis.
The following papers also relate to this subject: Underground waters of Arkansas Valley in 

e&«tern Colorado, by G. K. Gilbert, in Seventeenth Annual, Pt. II; Preliminary report on arte­ 
sian waters of a portion of the Dakotas, by N. H. Darton, in Seventeenth Annual, Pt. II; Water 
resources of Illinois, by Frank Leverett, in Seventeenth Annual. Pt. II; Water resources of 
Indiana and Ohio, by Frank Leverett, in Eighteenth Annual, Pt. IV; New developments in 
well boring and irrigation in eastern South Dakota, by N. H. Darton, in Eighteenth Annual, 
Pt. IV; Rock waters of Ohio, by Edward Orton, in Nineteenth Annual, Pt. IV; Artesian well 
prospects in the Atlantic Coastal Plain region, by N. H. Darton, Bulletin No. 138.

SERIES P -HYDBOGRAPHIC PROGRESS RKPOKTS.

Progress reports may be found in the following publications: For 1888-89, Tenth Annual, 
Pt. II; for 1889-90, Eleventh Annual, Pt. II; for 1880-91, Twelfth Annual, Pt. II; for 1891-92, Thir­ 
teenth Annual, Pt. Ill; for 1893-94, Bulletin No. 131; for H95, Bulletin No. 140; for 1896, Eighteenth 
Annual, Pt. IV, WS 11; for 1897, Nineteenth Annual, Pt. IV, WS 15,16; for 1898, Twentieth Annual, 
Pt. IV, WS 27, 28; for 1899, Twenty-first Annual, Pt. IV, WS 35-39; for 1900, Twenty-second 
Annual, Pt. IV, WS 47-52; for 1901, WS 65, 66, 75; for 1902, WS 82-85; for 1903, WS 97-100.

Correspondence should be addressed to
The DIRECTOR,

UNITED STATES GEOLOGICAL SURVEY,
WASHINGTON, D. C.

IBB 99 4



SERIES K PUMPING WATEB.

IWS 1. Pumping water for irrigation, by H. M. Wilson. 1896. 57 pp., 9 pis.
8. Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pis. 

[WS14. New tests of certain pumps and water lifts used in irrigation, by O. P. Hood. 1898.
91 pp., 1 pi.

1 WS 20. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pis. 
WS 29. Wells and windmills in Nebraska, by E. H. Barbour. 1899. 85 pp., 27 pis. 
WS 41. The windmill; its efficiency and economic use, Pt. I, by E. C. Murphy. 1901. 72 pp., 14 pis. 

( WS 42. The windmill, Pt. II (continuation of No. 41). 1901. 73-147 pp., 15-16 pis. 
WS 91. Natural features and economic development of Sandusky, Maumee, Muskingum, and 

Miami drainage areas in Ohio, by B. H. Plynn and M. S. Plynn. 1904. 130 pp.

SERIES L QUALITY OF WATER.

WS 3. Sewage irrigation, by G. W. Rafter. 1897. "100 pp., 4 pis.
WS 22. Sewage irrigation, Pt. II, by G. W. Rafter. 1899. 100 pp., 7 pis.
WS 72. Sewage pollution in the metropolitan area near New York City and its effect on inland

water resources, by M. O. Leighton. 1902. 75 pp., 8 pis. 
WS 76. Observations on the flow of rivers in the vicinity of New York City, by H. A. Pressey.

1903. 108 pp., 13 pis. 
WS 79. Normal and polluted waters in northeastern United States, by M. O. Leighton. 1903.

192pp.

SERIES M GENERAL. HYDROGRAPHIC INVESTIGATIONS.

WS 56. Methods of stream measurement. 1901. 51 pp., 12 pis.
WS 64. Accuracy of stream measurements, by E. C. Murphy. 1902. 99 pp., 4 pis.
WS 76. Observations on the flow of rivers in the vicinity of New York City, by H. A. Pressey. 

1903. 108pp.. 13 pis.
WS80. aa^-sMkatiiraWaT^t^-^n^S^'^^JEalter. 1903. 104pp.
WS 81. California hydrography, by J. B. Lippincott. 1908T^?P-. ^^ _
WS 88. The Passaic flood of 1902, by G. B. Hollister and M. O. Leighton. 1903. se^pp.^lETV^- -_
WS 91. Natural features and economic development of Sandusky, Maumee, Muskingum, and 

Miami drainage areas in Ohio, by B. H. Plynn and M. S. Flynn. 1904. 130 pp.
WS 92. The Passaic flood of 1903, by M. O. Leighton. 1904. 48 pp., 7 pis.
WS 94. Hydrographic manual of the United States Geological Survey, prepared by E. C. Mur­ 

phy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pis.
WS95. Accuracy of stream measurements (second edition), by E.C. Murphy. 1904. 169pp.,6pls.
WS 96. Destructive floods in the United States in 1903, by E. C. Murphy. 1904. 81 pp., 13 pis.

SERIES N WATER POWEB.

WS 24. Water resources of the State of New York, Pt. I, by G. W. Rafter. 1899. 92 pp., 13 pis. 
WS 25. Water resources of the State of New York, Pt. II, by G. W. Rafter. 1899. 100-200 pp.,

12 pis.
WS 44. Profiles of rivers, by Henry Gannett. 1901. 100 pp., 11 pis. 
WS 62. Hydrography of the Southern Appalachian Mountain region, Pt. I, by H. A. Pressey.

1902. 95 pp., 25 pis. 
WS 63. Hydrography of the Southern Appalachian Mountain region, Pt. II, by H. A. Pressey.

1902. 96-190 pp., 26-44 pis. 
WS 69. Water powers of the State of Maine, by H. A. Pressey. 1902. 124 pp., 14 pis.

IRR 99  3
[Continued on fourth page of cover.]


